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Abstract: The interaction of 2,2,5,5-tetramethyl-3-imidazoline-3-
oxide-1-oxyl with isocyanates leads to oxzadlazolidine ocycloadducts
which are smoothly transformed into amidines - 4-R-amino-2,2,5,5-
tetramethyl-3-imidazoline-1-oxyles when treated with nmucleophilic re-
agents. This reaction was applied to the synthesis of some para-
magnetic amidines containing various functional groups which may be
used as spin labels havi a pH-sensitive ESR spectrum. The mechanism
of transformation of oxadiazolidines into amidines and the tautomeric
equilibrium of the amidines synthesized are discussed.

Earlier we have shown (rer.1) that the reaction of 1,3-dipolar
cycloaddition of ©paramagnetic heterocyclic aldonitrone, 2,2,5,5-
tetramethyl-3-imidazoline-3-oxide-1-oxyl 1, with isooyanates and sub-
sequent cleavage of oxodiagolidines 2 leads to N-substituted heterocyclic
amidines 3. The reaction may be performed both with aromatic and alipha-
tic isocyanates. This affords amidines of varying pK values and lipophi-
licities which may be used as pH-sensitive spin probes. This paper demon-
strates the possibilities of this synthetic approach for the synthesis of
paramagnetic amidines as new spin labels and probes with a pH-sensitive
ESR spectrum and disocusses the mechanism of oxadiazolidine ring c¢leavage
by nucleophilic reagents and the structure of the amidines.

The reaction of nitrone 1 with isocyanates led to formation of cyclo-
adducts 2a-f which were transformed into amidines 3 (cr.1 ). The reaction
with allyl isocyanate gave not only the cycloadduct 2d but also the bi-
radical 4 which is a product of cycloaddition both at the isocyanate
group and the C=C bond (cr.a). Biradical 4 was also converted to ocorres-—
ponding amidine 5.
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Amidines may be formed from the corresponding oxadiazolines under
thermolysis <3on<ii*l::i.on.s.3 For the compounds 2, no such reaction has been
observed. Cleavage of the oxodiazolidine cycle in a moleocule of cyclo—
adducts 2 can ocour either as a result of the nucleophilic attack at the
carbonyl carbon atom (route A) or by the initial elimination of acid
proton from the carbon atom in the 3o-position (route B). This suggests
that strong nucleophiles will acocelerate the oleavage reaction of the
oxodiazolidine ring when it occurs by route A, and, vice versa, strong
bases will promote the reaction if it proceeds by route B.

o -
RN R/ 2 I
0 R O — =N oo, =
a /
R-N3 Y
sa N 0
B
S~ RN R-N_ _ it R-NH
—— N
2K o, RN TN

It has been shown in studies on the reactions of cycloadducts 2 with
different nuocleophiles and bases that their activity in this reaction
qualitatively varies in the series CHBO_ > OH , RNH, > SH > CN >> NaH.



There was no reaction with triethylamine and pyridine, while the reaction
with NaBH4 only led to slow reduction of the nitroxyl group to the
hydroxylamino group. These data have led us to suggest route A to be the
most probable route of cleavage of the oxadiazolidine oycle. It should be
noted that using sodium methoxide in the methanol solution not only leads
to the high-rate cleavage of cycloadducts 2 but also affords various ami-
dines 3 with yields as high as 90%.

The nonsymmetrically substituted amidines usually exist in solution
as a mixture of two tautomeric forms.4 The 130 NMR spectirum (CD2012) of
diamagnetic amidine 68 synthesized by the reduction of paramagnetic ami-~
dine 3a with hydrazine shows a signal of the C=N carbon atom at 160.88
ppm whose position is olose to that of the signal of C-4 of the 3-
imidazoline heterocycle.5 It seems that for the tautomeric form of N-
phenyl-substituted amidines, where the C=N bond is conjugated with the
phenyl group, the signal of the {p3o-carbon of the phenyl group lies at
151-152 ppm. When there is no conjugation, the signal should lie at 144
ppm (cf. 6). In the spectrum of compound 6a&, the signal of this ocarbon
atom is at 141.97 ppm, indicating the existence of this compound in the
tautomeric form A with an endocyclic multiple bond. In the 130 NMR spect-
ra (CDClB) of model amidines T and 8 with fized position of the C=N bond,
the {pso-carbon signals lie at 145.72 and 150.31 ppm respectively, which
confirms the existence of compound 68 predominantly in the tautomeric
form with an endocyclic C=N bond. Broadening of the C-4 and 0C-2 signals
may indicate the existence in solution of an equilibrium mixture of two
tautomeric forms. The lowered temperature of recording of the 130 NMR
spectrum to 193 K did not bring about any signals of another tautomerioc
form. This may be attributed to the fact that the tautomerioc equlibrium,
if any, is fast in the NMR time soale, even at that temperature. It
should be noted that in the 'J¢ NMR spectra (DMSO-ds) of diamagnetic ami-
dines 6b,c¢, the signals of phenyl {pso—carbons are respectively at 141.58
and 140.36 ppm, indicating their preference for the same tautomeric form.
Taking into account this fact, as well as the similarity of the IR and UV
spectra of compounds 3a and 68, one can suggest that the paramagnetic
amidine 3a also exists in the tautomeric form A. Thus, using the chemical
shift value of the {pso-carbon atom for N-phenyl-substituted amidines
proved to be a useful criterion for evaluating the position of the tauto-
meric equilibrium for the nonsymmetrically substituted amidines.
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Some amidines, useful as spin labels with a pH-sensitive ESR spect—

rum, have been obtained by modification of an ester group in the molecule
of 2¢, 3Cc. Thus, hydrolysis of 3¢ leads to the acid 3g, and the reduction
of 3b with 1ithium aluminum hydride and subsequent oxidation with Ilno2
gives alcohol 3h. The interaction of cycloadduct 2¢ with ammonia leads to
amide 21 whose reduction with lithium aluminum hydride and subsequent
oxidation with lan2 leads to aminoamidine 31i. It should be noted that
this reaction proceeds not only with reduction of the amide and nitroxyl
groups but also with cleavage of the isoxazolidine ring.
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The amidine 3b containing the chloroethyl group in a molecule may be
regarded as an alkylating spin label with a pH-sensitive ESR speotrum
(ci:.1 '7) or its precursor with the chlorine atom substituted by another,
easier leaving group. However, when compound 3b reacts with various
nucleophilic reagents: Nal, NaN3, NH4. sodium acetate or hydride, or
potassium phthalimide, no nucleophilic substitution of the ohlorine atom
occurs, but, rather, the intramolecular alkylation takes place to form
the bicyclic amidine 9. The structure of compound 9 has been confirmed by
the PMR spectrum of its diamagnetic analogue 10 obtained by the redvuction
of ocompound 9 with hydrazine.
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It is interesting to note that, by contrast with this reaction, the
alkylations of amidines 3 by dimethylsulphate and CH3I have failed. But
the acylations proceeded rather easily. In the reaction of amidine 3a
with acetyl chloride, two isomeric acyl derivatives 11a and 12a were
formed. For the acylated amidines, the acylotropy effect has been obser-
ved (cr.s). However, when compounds 118 and 12a were allowed to stay in
solution or were heated, they were not transformed into each other. This
may be explained by the reduced nucleophilicity of amidine nitrogens
caused by the electron accepting effect of the nitroxyl group (01’.9).
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An attempt to reduce compounds 11a and 12a with zinc or hydroxylamine
to prepare the corresponding diamagnetic analogues has resulted in the
deacylation to form the diamagnetic amidine 6&. But under oconditions of
catalytic hydrogenation, one of the products (11a) also formed the
amidine 6a, while another product (12a) gave the diamagnetic derivative
13. The latter was assigned the structure of the product of acylation at
the exocyclic nitrogen atom on the basis of comparison of its 130 NMR
spectrum with that of amidines 6-8. In particular, the 3¢ R spectrum
(GD013) contains the signal of the C-4 atom at 158.56 ppm and of the phe-
nyl ipso-ocarbon atom at 135.62 ppm.

The reactions of amidine 3a& with benzoyl chloride and ethylohlorofor-
miate gave compounds 11b, 12b and 12¢ respectively, whose stiruoture has
been identified from comparison of their IR spectra with those of ocom-
pounds 118 and 12a.

For some amidines the pK value have been measured which has been
shown to be within the physiological range (5.0-7.2), which makes it
possible to use these oompounds as spin labels and probes for pH
measurements in biological microobjects (01.10).

Experimental section

The IR spectra were recorded on & Specord M-80 instrument in KBr pel-
lets (C = 0.25%) and in 0014 solutions (C = 5%). The UV spectra were
measured on & Specord UV-VIS instrument in ethanol. The 1H and 130 NMR
spectra were recorded on a "Bruker AC-200" (200 MHz) and “Bruker WP-200-
SY" (200 MHz) instruments for 10% solutions, the chemical shift values
were determined relative to the signal of the solvent. The pK values of
amidines were measured by titration in a flat tube of the =ESR spectro-
meter Bruker ER-200 SRC as in ref.g. the error of constant determination
+ 0.05 units. The elemental analysis of the products was carried out in
the Mioroanalysis Laboratory of the Novosibirsk Institute of Organic Che-
mistry. The course of reactions was controlled using thin-layer ochroma-
tography (TLC) on Silufol UV-254 plates, ohloroform-methanol=9:1 as
eluent. For the reaction with isocyanates, CHCl3 was dried over anhydrous
CaCle. Aldonitrone 1 was prepared according to rer.z, the c¢ycloadducts
2a,Db, a?g amidine 3b according to ref.1’11, and amidines 6b,7,8 according
to ref.

3-Substituted-4,4,6,6-tetramethyl-5-oxyl-2-oxoperhydroimidazol1,5-bl-
oxadiazoles-1,2,4 (2¢-f, 4). A solution of 0.01 mol of nitrone 1 and
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0.015 mol of isocyanate in 10 ml of CHCl3 was kept for 10-30 h at 20°¢
(TLC control). The chloroform was evaporated, the residue was washed with
hexane, and the compounds 2¢-I and 4 were isolated chromatographically on
a silica gel columm, eluent CHCL,. 2¢, yield 80%, oil, IR, v, om s 1730,
1765 (C=0). Pound,%: C, 50.5; H, 7.0; N, 14.8, 012H20N305. Calculated,
%: C, 50.4; H, 7.0; N, 14.7. 24, yield 60%, m.p. 68-70° (from hexane),
IR, ¥, om 'z 1780 (C=0). Pound,%: C, 55.1; H, 7.5; N, 17.3. Oy 4HygN305.
Caloulated, %: C, 55.0; H, 7.5; N, 17.5. 2e, yield 85%, m.p. 72-75 (from
hexane), IR, v, om™1: 1775 (C=0). UV, Amax nm (lg £): 286 (3.91).
Found,%: C, 66.2; H, 6.1; N, 12.8. 018H20N303. Calculated,%: C, 66.3; H,
6.1; N, 12.9. 2f, yield 60%, m.p. 39-40° (from hexane), IR, ¥, om ': 1770
(C=0). Pound,%: C, 52.63 H, 8.2; N, 18.4. C1OH18N303' Calculated,%: C,
52.6; H, 7.9; N, 18.4. 4, yield 1%, m.p. 58-59° (from hexane), IR, ¥,
om™': 1770 (C=0). Pound,%: C, 54.3; H, 7.7; N, 17.5. C,gHy,N;0;. Calou-
lated,%: C, 54.4; H, 7.8; N, 17.6.

3~ (2-Carbamoylethyl )-4,4,6,6-tetramethyl-5-oxyl-2-oxo-perhydroimida—
gol1,5-bloxadiazole-1,2,4 (21). A solution of 2.9 g (0.01 mol) of ether
2¢ in 10 ml of methanol and 3 ml of aqueous 20% ammonia were kept for 15
h at 20°C, then evaporated, and compound 21 was isolated chromatographi-
cally on a silica gel column, eluent chloroform, yield 70%, oil, IR, 9%,
om™' 11730, 1750 (C=0). Found, %: C, 48.0; H, 7.0; N, 20.5. € H,oN,0,.
Calculated, %: C, 48.7; H, 7.0; N, 20.7.

4-R-Amino-2,2,5,5-tetramethyl-3-imidagzoline-1-oxyls (3a,c-1,5). A so-
lution of 0.01 mol of compound 28,¢-f,4 and CHBONa prepared from 0.02 mol
of Na in 10 ml of abs. CH3OH was kept for 1 h at 20°C, then evaporated,
15 ml of water was added and the solution was extracted with chloroform.
Then organic solution was extracted with 1% solution of H2804. The
aqueous solution was neutralized with Na2003 and extracted with CH013.
the extract was dried over MgSO4, the solution was evaporated, and the
amidines 3a,c-1,5 were isolated chromatographically on a silica gel co-—
lumn, eluent CHClB. 3a, yield 90%, m.p. 213-214°C (from hexane-ethyl ace-
tate mixture), IR, v, om ': 1610, 1640 (C=C, C=N), 3350 (NH). UV, A_,. nm
(1g €): 256 (4.17), PK = 5.0. Pound, % C, 67.5; H, 8.1, N, 18.0.
C13H18N30:1Calculated, %: ¢, 67.2; H, 7.8; N, 18.1. 3¢, yield 95%, oil,
IR, v, om ': 1730 (C=0), 3460 (NH). FPound, %: O, 54.5; H, 8.2; N, 17.4.
011H20N 03. Calculated, %: C, 54.6; H, 8.3; N, 17.4. 34, yield 90%, m.p.
141-142° (from hexane - ethyl acetate mixture). IR, V, om s 1620 (C=N),
3310 (NH). pK = 5.7. Found, %: C, 61.2; H, 9.3; N, 21.5. C1OH18N30' Cal-
culated, %: C, 61.2; H, 9.2; N, 21.4. 3e, yield 40%, m.p. 130-131° (from
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hexane - ethyl acetate mixture). IR, ¥, om~': 1640, 1680 (C=N), 3400
(NH). UV, Ay, nm (1g €): 223 (4.63), 294 (3.83). pK = 5.0. Found, %: C,
72.43 H, 7.3; N, 15.0. 017H20N30. Calculated, % ©, 72.3; H, 7.1; N,
14.9. 31, yleld 45%, m.p. 154-155° (from ether). IR, ¥, om ': 1580, 1640
(0=N), 3400 (NH). UV, A, nm (1g €): 241 (3.22). pK = 6.4. Found, %: O,
58.3; H, 9.8; N, 22.5. C9H18N30‘ caloulated, %: C, 58.7: H, 9.8; N, 22.8.
5, yield 80%, m.p. 91-93°(from hexane). IR, ¥, om ': 1620 (C=N), 3370
(NH). Pound, %: C, 57.6; H, 8.7; N, 19.8. 017H31N503. Calculated, %: O©,
57.8; H, 8.8; N, 19.8.

To sstimate reactivities of oyocloadducts 2 with different bases and
nucleophiles the reactions with the same cyoloadduct 2 and sodium
hydroxide, butylamine, propylamine, pyridine, triethylamine, sodium
hydrosulfide, sodium oyanide and sodium borohydride were ocarried out in
methanol in the reagent-substrate ratio 5:1. Reaction with sodium hydride
was carried out in tetrahydrofurane or dimethylformamide with +the same
reagent-substrate ratio. The completing of reaction was controled by TIC.
During interaotion of oycloadduoct 2a with NaSH together with oxadiazoli-
dine heterocycle oleavage, partial reduction of nitroxyl group to
hydroxylamino group ocours.

The amidine 6¢ was prepasred by the reaction of 2,2,5,5-tetramethyl-1i-
nitro-3-imidazoline-3-oxide (rer.13) with phenylisocyanate and subsequent
treatment with sodium methoxide in methanol under the above~described
conditions, yield 67%, m.p. 192-193° (from hexane), IR, ¥, em': 1325,
1540 (NO,), 1600, 1655 (C=N, C=C), 3405 (NH). UV, A .. mm (lg g€): 255
(4.38). MR '3c (DMSO-d¢, O ppm): 21.78, 26.21 (2,5-(CHy)p), 67.83 (C-5),
89.87 (¢-2), 118.68, 121.84, 128.36 (0,m,p-06H5), 140.36 (Ct)’ 157.99 (C-
4). Found, %: C, 59.6; H, 6.8; N, 21,3. 013H18N402‘ Calculated, %: OC,
59.5; H, 6.9; N, 21.4. 6b, NMR '2C (DMSO-dg, O ppm): 23.44, 27.37 (2,5~
(CH3)2). 27.02 (N—CHB). 65.83 (C-5), 85.01 (0—2){ 117.94, 120.39, 128.05
(O,m,p—06H5), 141.88 (Ci)’ 162.64 (C-4). T, NMR H (CD013. 3 ppm): 0.848
(6H), 1.298 (6H, 2.5-—(OH3)2). 2.208 (3H, N—CHB). 3.218 (3H, N—CH3). T.3m
(5H, 06115). NMR 130 (CD013. 85 ppm): 24.79, 27.28 (2.5—(CH3)2), 27.07,
42.72 (N—CHa), 66.39 (C-5), 82.98 (C-2), 1%7.07. 128.88, 129.31
(O,m.p—ceﬂs). 145.72 (C'L)’ 167.48 (C-4). 8, NMNR 'H (CD013, 5 ppm): 1.13s
(6H), 1.24s (6H, 2.5—(CH3)2). 2.258 (3H), 2.73s (3H, N—CHB). 6.8m (3H),
7.1m (2H, Ogig). MR 1907 (CDOL,, O ppm): 23.87, 24.42 (2.5-(CHy)p),
26.15, 27.35 (N—CHB). 62.44 (C-5), T7.85 (C-2), 120.62, 122.70, 127.87
(O,m.p—CsHs). 150.31 (Ci)' 159.40 (C-4).

4- (2-Carboxyethyl )amino-2,2,5, 5-tetramethyl-3-imidazoline-1-oxyl (3g).
A solution of 0.24 g (0.001 mol) of ether 3¢c in 5 ml of CHBOH and 1 ml of
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10% NaOH was kept for 0.5 h, then neutralized with 1% H2504 and evapora-
ted. The residue was washed with ether, the iInorganic precipitate was
filtered off, and the solution was evaporated. Compound 3g was purified
by recrystallization from ethyl acetate — methanol (8:3) mixture, yield
70%, m.p. 212-214°. IR, ¥, om ': 1695 (C=0), 3400 (NH). pK = 6.6. Found,
%: C, 52.4; H, 7.8; N, 18.6. C1OH18N303‘ Caloulated, %: C, 52.6; H, 7.9;
N, 18.4.

4- (3-Hydroxypropyl )amino-2,2,5,5-tetramethyl-3-imidazoline-1-oxyl
(3h). A solution of 0.06 g (0.0015 mol) of LiAlH4 in 5 ml of THF was ad-
ded dropwise with stirring to a solution of 0.24 g (0.001 mol) of ether
3¢ in 5 ml of PHF. Stirring was continued for 15 min., then 5 ml of ethyl
acetate and 0.5 ml of H20 were added. The reaction mixture was evaporated
to dryness, the residue was washed with GHClB. and the inorganic preoipi-
tate was filtered off. The filtrate was dried over MgSO4. the drying
agent was filtered off, 1 g of MnO, was added to the solution and the
solution was stirred for 30 min. An excess of the oxidant was filtered
off, the solution was evaporated, and compound 3h was isolated by thin-
layer ohromatography (8102, CHClB—methanol=1O:1 mixture as eluent). Yield
60%, m.p. 128-129° (from hexane-ethyl acetate mixture). IR, ¥, om™': 1620
(C=N), 3310 (NH). pK = 6.0. Found, %: ¢, 56.0; H, 9.2; N, 19.6.
C1OH20N302. Calculated, %: 56.1; H, 9.4; N, 19.6.

4~ (3-Aminopropyl )amino-2,2,5,5-tetramethyl-3-imidazoline-1-oxyl (31)
was prepared under the same conditions as described for the alcohol 3h by
the reduction of 0.271 g (0.001 mol) of amide 21 in 15 ml of THF with
0.057 g (0.0015 mol) of Li_AlH4 and subsequent oxidation. The amine 31 was
purified chromatographically on a silica gel column, eluent CHCl,, yield
30%, m.p. 90-91° (from hexane-ethyl acetate mixture). IR, ¥, om 1 1595
(C=N), 3340 (NH). Found, %: C, 56.0; H, 9.7; N, 26.1. 010H21N4 . Calcula—
ted, %: C, 56.3; H, 9.9; N, 26.3.

1-Hydroxy-4-phenylamino-2,2,5,5-tetramethyl-3-imidazoline (6). 4 so-
lution of 2.32 g (0.01 mol) of amidine 38 and 2 ml of hydrazine hydrate
in 50 ml of CHBOH were kept for 15 h at 20°, then evaporated, the residue
was washed with water, the precipitate of compound 6 was filtered off and
dried. Compound 9 was reduced under similar oonditions to give the hyd-
roxy derivative 10. The yield of amidine 6 95%, m.p. 149-150° (from hexa-
ne-ethyl acetate mixture). IR, v, em s 1630 (C=N), 3350 (NH). UV
(heptane), ?“max nm (1g €): 253 (4.3). NMR 13¢ (CD2012 3 ppm): 23.65
(5-(CH;),)3 26.65 (2-(CHy),3 67.25 (C-5), 85.23 (C-2), 119.14, 121.64,
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128.42, 141.97 (CgHg); 160.88 (C-4). Found, %: C, 67.0; H, 8.2; 18.0.
13H19N30. Calculated. %: ¢, 66.9; H, 8.1; N, 18.0. 10, yield 90%, m.p.
139 140° (from hexane-ethyl acetate mixture). IR, ¥, om -1, 1665 (C=N).

mR 'm (CDCl3. 5, ppm): 1.40s (6H, 5—(CH3)2). 1.498 (6H, 7-(CH3)2).

3.0-4.2 m (4H .—CH2—0H2—). Found, %: C, 59.2; H, 9.2; N, 23.0. C9H17N30.

Calculated, %: C, 59.0; H, 9.3; N, 23.0.

2,3,4,5,6,T-Hexahydro-6-oxyl-5,5,7,T-tetramethyl-TH-imidazo[1,5-al)-

imidagole 9. A solution of 2.19 g (0.01 mol) of amidine 3b in aceto-
nitrile was stirred with 0.02 mol of potassium phthalimide, NaI, NaNB, or
sodium acetate for 30-60 h (TLC ocontrol) at 20°. The reactions were
carried out in the presence of the catalytic amounts of diocyclohexyl-18-
crown-6—ether. The inorganic precipitate was filtered off, the solution
was evaporated, and compound 9 was isolated ochromatographically on a
silica gel column, eluent CHC13. The reaction with NaH was carried out in
THF with subsequent decomposition of the reaction mixture with water and
isolation of compound 9 in a similar way. The reaction of amidine 3b with
ammonia was carried out in water-ethanol mixture.Yield of compound 9 85%,
m.p. 70-71° (from hexane). IR, ¥, om 1: 1680 (C=N). pK = 7.2. PFound, %:
C, 59.2; H, 8.9; N, 23.1. C9H16N30. Calculated, %: ¢, 59.3; H, 8.8; N,
23.1.

4~ (N-Phenylacetamido-2,2,5,5~-tetramethyl-3-imidazoline-1-oxyl (12a)
and 4-phenylimino-2,2,5,5~tetramethyl-3-acetylimidazolidine-1-oxyl (1ta).
Acetyl chloride 2.1 ml (0.02 mol) was added dropwise with stirring to a
solution of 2.3 g (0.01 mol) of amidine 3a and 4.2 ml (0.03 mol) of tri-
ethylamine in 15 ml of CHClB. The reaction mixture was allowed to stay
for 15 min. at 20°, then evaporated, and compounds 11a and 12a were sepa-
rated chromatographically on a silica gel column, eluent CHClB. Compound
11a, yield 35%, m.p. 76~77° (from hexane). IR, v, om™': 1600 {C=N), 1695

(€=0). UV, A, nm (1g €): 235 (4.35). Found, %: ¢, 65.6; N, 7.3; N,
15.1. 15 20N3 2' Calcu-lated! %: Cn 65 7; Hn Ta 3. N, 15.3. 12&1, yield

60%, m.p. 148-149° (from hexane-ethyl acetate mixture). IR, ¥, cm ': 1630
(C=N), 1710 (C=0). UV Amax nm (1g €): 227 (4.11). Found, %: C, 65.8; H,
7.33 N, 15.2. 015H20N302. Calculated, %: C, 65.7; H, 7.3;: N, 15.3.

The reaction of amidine 3a with benzoyl chloride and chlorocethylfor—
miate under similar conditions afforded 4-(N-phenylbenzamido)-12b, 4-(N-
ethoxycarbonylamino)-2,2,5,5-tetramethyl-3-imidazoline-1-oxyl 12¢ and 4-
phenylimino-2,2,5,5-tetramethyl-3-benzoyl-3-imidazoline-1-0xyl 11b. Com-

pound 11b, yield 15%, m.p. 85-86° (from hexane). IR, ¥, om 'z 1615 (C=N),
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1685 (0=0). UV, A .. nm (1g €): 239 (4.27). Found, %: C, 71.4; H, 6.5; N,
12.4. 020H22N302. Caloulated, %: C, 71.4; H,16.5: N, 12.5. 12b, yield
75%, m.p. 103-104° (from hexane). IR, ¥, om ': 1620 (C=N), 1690 (C=0). UV
xmax nn (1g €): 231 (4.23). PFound, %: C, T1.3; H, 6.5; N, 12.3.
020H22N302. Calculated, %: C, 71.?; H, 6.5; N, 12.5. 12¢, yield 60%, m.p.
79- 80° (from hexane). IR, ¥, cm ': 1720 (C=0). UV, Kmax nm (1g €): 228
(4.0). Found, %: C, 63.1; H, 7.2; N, 13.7. 016H22N303' Calculated, %: C,
63.2; H, 7.2; N, 13.8.

1-Hydroxy-4- (N-phenylacetamido)-2,2,5,5-tetramethyl-3-imidazoline 13
was prepared by hydrogenation of 0.55 g (0.02 mol) of compound 128 in 10
ml of CHBOH in the presence of 200 mg of a catalyst (5% Pd/C) at atmos-
pheric pressure and 20° during 5 h. Compound 13 was purified chroma—
tographically on a silica gel column, eluent 0H013. Yield 30%, m.p. 143-
145° (from hexane-ethyl acetate mixture). IR, v, om ': 1630 (C=N), 1700
(C=0). UV, A, rm (1g €): 253 (3.9). NMR 'C (CDCl, O, ppm): 180.85
(0=0); 158.56 (C-4); 135.62, 128.79, 128.31, 125.57 (C6H5); 25.63
(CH400); 24.70 (2-(CHy)p); 23.16 (5-(CHy),). MMR 'H (0DC1,, O, ppm):
1.428 (6H, 5—(CH3)2); 1.548 (6H, 2—(CH3)2); 1.84s (3H, CHBCO): T.2m (2H),
7.4m (3H, C6H5). Found, %: C, 65.4; H, 7.4; N, 15.2. 015H21N302. Calcu—
lated, %: C, 65.5; H, 7.6. N, 15.3.
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