New condensation methods in the synthesis of bicyclic bisureas
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For the first time, synthetic approaches to bicyclic bisureas of the octane series bearing three alkyl substituents at nitrogen atoms
have been developed.

Bicyclic bisureas of the octane series, 2,4,6,8-tetraazabicycldhe synthesis o0 and11l In addition, known tetr&alkyl-
[3.3.0]octane-3,7-diones (TABOD) are a new class of promisingABOD 13, 14 (20—25%) were formed simultaneously as a result
physiologically active substancé<alculations performed by of the interaction of dimethyl- and diethylureas with glyoxal. The
the QSAR method demonstrated that N-alkylated TABOD withphysico-chemical properties of tri- and tetra-alkyl-TABOD are
methyl and ethyl substituents are most promidiRgblished data very similar, and therefore column chromatography was used to
concerning condensation methods for preparing TABOD indicatseparate individual compoungés12.

that changes in the position and number of substituents at nitrogenTri-N-alkyl-TABOD 9-12 are of both theoretical and practical
atoms creates some synthetic difficulties. Only mono-, di- anéhterest. This is evident not only from the structur@-i2, but
tetraN-methyl(ethyl)-substituted TABODc{s- andtrans) can  also from their NMR spectra.

be prepared by known synthetic methods.NFriethyl(ethyl)- The geometrical rigidity and nonplanar structure of the mo-

substituted TABOD derivatives were not described in the literatecular sceleton are characteristic of bicyclic bisureas. Therefore,

ture. a chiral environment is created for any pair of geminal protons
For the first time, we examined the interactiorNafnethyl-  or N-substituent groups (for example, for O the ethyl group)

(ethyl)ureas with glyoxal at pH 4-5 usidgl NMR spectro-  to result in diastereotopy displayed in chemical nonequivalence
scopy and TLC control. We found that it results in correspondingf the above pairs of magnetic nuclei. For compout@€ 2,
monoN-alkyl-4,5-dihydroxyimidazolidin-2-ones, 2 (Scheme 1) these are diastereotopic methylene protons dfltbthyl groups.
which were further condensed withN'-dialkylureas5, 6. The ThelH NMR spectrum of compountO exhibits a singlet of
condensation of with 5 or 6 results in9 (yield 47—-49%) ol.0 N—Me protons withd 3.03 ppm. The AB system of CH-CH
(yield 40—-42%), respectively, and the condensatiod with 5 protons exhibits signals with, 5.23 anddg 5.37 ppm J,p
or 6 gives11 (yield 44—46%) od2 (yield 37-39%), respectively. 8.3 Hz); the former is due to, Hocated betweenl-ethyl and
N-methyl groups, and the latter, due to the goton located

R? . NHR® ) betweenN-ethyl and NH groups because it is additionally split
\ i, 0= & R 1 R into a doublet with) 2.3 Hz as a result of vicinal spin—spin inter-
NHRZi glyoxal N OH 5~TaH TNTONT action with the NH proton. According to the structure of com-
o= —— 0=<< I >—< pound10, two N-ethyl groups exhibit the AMXand AM'X',
NHR! /N OH gt-N NS s systems with the following parameteds; 3.66,0,, 3.33 andy
o Y K 1.29 ppm Jay = 2ax = 2Jyy = 14.0 Hz) ands, 3.51,0 3.31
R RZ=H, Me, Et 0 andoy: 1.25 ppm Ju = 2ux- = 2Jyx = 14.2 Hz), respectively.
1-4 014 The signals due to the NH group are represented by a singlet at
0 7.18 ppm.
1Rl=H,RP=Me 9 Rl=H,RR=R3=R‘=Me TheH NMR spectrum of compountil exhibits two singlets
2 R =H R =Et 10 R =H, R =Me, F°= R'=Et from N-Me groups with the chemical shifls 2.89 andd,
i Slf Szf 'I\E"te g Slf E FR;f EE’-RSRjBET Me 2.98 ppm and the AMXsystem with the chemical shifég,
-t Trh e 3.52,0), 3.23 anddy 1.19 ppm and the spin—spin coupling con-
5 R3=R4=Me 13 R1=R2=R3=R4=Me stantslyy, = 2ax = 2Jux = 16.0 Hz. The X-part is a triplet, and
6 RE=R4=Et 14 Rt=RZ2=R®=R4=Et the AM-part is a doublet of sextets. The CH—CH protons mani-
7 R¥=H, R*=Me fest themselves as the AB system with the very close chemical
8 R¥=H, Rt =Et shifts §, 5.16 anddg 5.17 ppm J,z 8.2 Hz). The NH group
S _ £no .+ exhibits a singlet ai 7.20 ppm.
f,‘;g‘?r;‘ﬁ f_@?%%eo”éf fﬂ(.j conditions H;0, pH 4-5, 45-50°C, 2 il The H NMR spectrum of compound? includes the AB

system of methine protons with, 5.28 anddg 5.29 ppm Jag

This synthetic approach (method A) allowed us to obtain th&.2 Hz) and a singlet from the NH group with the chemical shift
following tri-N-alkyl-substituted TABOD: 2,4,6-trimethyl- ¢ 7.2 Hz. All ethyl groups in compouri® are structurally non-
2,4,6,8-tetraazabicyclo[3.3.0]octane-3,7-diéne&,4-diethyl-6-  equivalent; this fact manifests itself as three A\d}stems in the
methyl-2,4,6,8-tetraazabicyclo[3.3.0]octane-3,7-dide 2,4-  spectrum. Two of these systems exhibit similar spectrum charac-
dimethyl-6-ethyl-2,4,6,8-tetraazabicyclo[3.3.0]octane-3,7-dione
11 and 2,4,6-triethyl-2,4,6,8-tetraazabicyc|0[3.3.O]octane-3,7-T 1H NMR spectra were recorded on a Bruker spectrometer at 250 MHz
dione12. in CDCl;. Mass spectra were measured on a Varian MAT-311A (El,

To confirm the structure of the compounds obtained, an indeZ% eV). Column chromatography was performed using Silica Gel L
pendent synthesis was performed. 1,3-Dimethyl(diethyl)-4,5-diflg,O/ 160um) and CHC{-MeOH (10:1) as an eluent.
hydroxyimidazolidin-2-one8, 4 were synthesised according to > P 126-128 °CR 0.26 H NMR, 0: 2.83 (s, 3H, N-Me), 2.95 (s,

ydroxy , y g H, N-Me), 2.99 (s, 3H, N-Me), 5.02 and 5.18 (2H, AB system

published procedurés. These compounds (Scheme 1) reacted-pcH j..'8.20 Hz) 715 ’(S 1H l\iH). IR (KBr/cm): 1700 (C=0) '
with N-monomethyl(monoethyl)ureds 8 to form9-12 (method 3320 (NH). MS;/Z 184 (M), ’
B). The reaction o8 with 7 or 8 results in9 (yield 32—-35%) or 10: mp 118-121 °CR, 0.34. IR (KBr,v/cnY): 1685, 1700 (C=0),
11 (yield 50-52%), respectively, and the reactiod @fith 7 or 3250 (NH). MSm/z 212 (M).
8 gives10 (yield 60-61%) od 2 (yield 37—-39%), respectively. 11 mp 148-149 °CR; 0.32. IR (KBr, v/cmrl): 1720 (C=0), 3230

Both of the above approaches can be used for the synthegiéH). MS,m/z. 198 (M).
of target product§-12. However, method A seems to be more 12 mp 130-131 °CR; 0.41. IR (KBr,»/cm?): 1700, 1720 (C=0),

suitable for the synthesis 8fand12, and method B is better for 3270 (NH). MSm/z 226 (M). _ _
The structures d3-12 were also confirmed by elemental analysis.
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The A'M"X" system has the following parametedg: 3.42, and S. V. BelovaMendeleev Commuri995, 49.
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