
Russian Chemical Bulletin, Vol. 46, No. 3, March, 1997 501 

Synthesis of carbonyl compounds based on the products of 
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The reactions of l-aryl-5,5-dichloropenta-2,4-dien-t-ones with ethyl acetoacetate in the 
presence of EtONa give ethyl 4-aryl-6-(2,2-dichlorovinyl)-4-hydroxy-2-oxocyclohexane- 
carboxylates. The structures of the reaction products were confirmed by IH and 13C NMR 
spectroscopy and by X-ray diffraction analysis. 
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Previously I we have shown that the products of 
condensa t ion  of aryl methyl ketones with 13,13- 
dichloroacrolein, viz., l-aryl-5,5-dichloropenta-2,4-dien- 
I-ones (1), can be regarded as analogs of chalcones. It 
follows from analys~ ~f tim t3C NMR spectra of com- 
pounds I l that nucleophiles would attack most probably 
the C(3) atom in these compounds (for the 13C NMR 
~pectrum of chatcone, see Ref. 2). Previously we have 
~ynthesized 3 -a ry l -5 - (2 ,2 -d ich lo rov iny l ) -  1 -phenyl -  
2-pyrazolines by the reaction of compounds 1 with 
phenylhydrazine (N-nucleophile).  j In the present work, 
we studied reactions of pentadienones 1 with ethyl 
acetoacetate (C-nucleophile).  

In the known examples in which chalcones reacted 
with ethyl acetoacetate 3A in the presence of bases 
(EtONa, PrONa, Et3N), Michael adducts could not be 
isolated, due to the fast subsequent condensation involv- 
ing the methyl group of the acetyl fragment and the 
zarbonyl group of chalcone (Scheme 1). 

We found that the reactions of 1-aryl-5,5-di-  
zhloropenta-2,4-dien-l-ones ( l a - - f )wi th  ethyl acetoac- 
etate in anhydrous EtOH in the presence of EtONa at 
-20 ~ also afford ethyl 4-aryl-6-(2,2-dichlorovinyl)-4- 
hydroxy-2-oxocyclohexanecarboxylates 2 a - - f  (Scheme 2). 

The attempts to prepare a similar compound based 
3n 2-(3,3-dichloroallylidene)-I-tetralone were unsuc- 
:essfid, probably, due to steric hindrance. 

The ~H and 13C NMR spectra of compounds 2 a - - f  
,vere studied (Tables I and 2). The signals were assigned 

Scheme 1 

~Deceased. 

A r ,~/.,.,.,~../A r 

0 

" A r ~ A r  1 

j 
A r ' ~ A r  

HO" ~ O E t  

0 0 

Ar = 2-furyl; 5-methyl-2-furyl; C6F5; 
Ar' = 2-furyl; 5-methyl-2-furyl; Ph 
i = MeCOCH2COEt, base. 

Scheme 2 

A r ~ . ~  .CI EtONa 
L[ ~CI + MeCOCH2CO2Et EtOH,-20 ~ D- 
O 

l a - - f  Ar CI 

�9 H O ~ f ~ ~  CI 

2 a - - f  

Ar = Ph (a); 3-BrC6H 4 (b); 4-CIC6H 4 (e); 4-EtOC6H 4 (d); 
4-MeC6H 4 (e); 2-thienyl (f). 
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Table I. 13C N M R  spectra of  compounds  2 a - - f ( D M S O - d 6 ) ,  6 

Corn- C(I)  C(2) C(3) C(4)  C(5) C ( 6 1 C = O  OCH2 CH3 = C H  =CCI 2 Ar 
pound 

2a* 59.9 196.4 52.8 75.2 40.8 38.0 168.7 60.4 14.1 I31.6 120.0 

2b 59.8 203.2 52.5 74_9 4 0 5  37.9 168.7 605  14.2 131.4 120.1 

2e 59.9 203.2 52.6 75.0 40.6 38.0 168.7 60,5 14.2 131.4 120.1 

2d 59.8 203.5 53.0 74.9 41.0 38.0 I68.7 60.7 14.1 131.6 119.8 

2e 5 9 9  203.5 52.9 75.1 40.9 38.1 168.8 60.4 14.2 131.6 119.9 

2f 59.7 t 9 7 3  53.5 73.3 41.5 37.5 t68.4 60.3 14.0 131.2 120,0 

147.4 (ipso), 128.2 (Cot, 124.6 (C,,,), 
27.0 (Cp) 

50.0 ( C - I ' ) ,  121.8 (C-3") ,  130.5 ( C - 4 ' L  
29.9 (C-5") ,  127.6 {C-2 ' ) ,  123.7 ( C - 6 " )  

146,t (C/~so). 128.1 (Co), t26.7 (Cm), 
136.0 ~Cp) 

139.4 {Ctpso), 126.0 (C,,), 113.9 {C,,), 
157.4 (Cs,), 63.0 (OCH2) ,  14.7 (CH3),  

t14.5 {C:p~o), 128.7 (Co). 124.5 (C,,,}, 
136 0 {Ce}, 20.6 (C H 3) 

152.9 (C -2 ' ) ,  122.4 (C-5") ,  126.8 (4"7, 
124.4 {C-3") 

* ]3C--IH spin-spin coupl ing cons tan t s / l i z :  Idc{l.) H(] ) = t29.5 (br.d); IJC(6).H(6 ) = 144,4; !Jc{5).H{S) = 131.3 (br.t); IJct3).H(3 ) = 
123.8 rid); I j=Era  = 1633 (din);  2JHc=cci2 = 6 . (  (dd); I./OCH2 147.7 (t); IJCH 3 124.4 (q). 

Table 2. tH N M R  spectra of  compounds  2a - - f  (DMSO-d6),  ~5, spin-spin coupling constant.s (Hz)* 

Cam-  I1~(I) Hr Ha(3) Hr H~(5) Ita(6) H b OH Ar J/Hz 
pound 

2a 3.77 d 2.38 dd 3.12 d 1 .78ddd 2.23 dd 3.65 m 6.08 d 5.58 s 7,28 (t, 1 H, H(4")) ;  
7.38 (t, 2 H, H(3") ,  1-t(5 ')) ;  
7.48 (t, 2 H, H(2") ,  H ( 6 " ) )  

2b 3.75 d ...28 dd 3.07.d l . 7 7  dd "~ "~9 dd 3.62 m 

2c 3.78 d 2.29 dd 3.16 d 1.78 dd 2.20 dd 3.62 m 

6.08 d 5 .80s  7.35 (m, I H, H(5 '};  
7.45 (m, 2 H, H~4') H(6") )  
7.67 {s, I H, H(2"))  

6 .10d  5,76s 7.40{d, 2 H, H{2') .  H{6")) ;  
7.50 (d, 2 H, H(3"),  H ( 5 ' ) )  

2d 3.74 d 2.35 dd 3.16 d 1.78 dd 2.19 dd 3.62 rn 6.08 d 5,57 s 

2e 3.75 d 2.37 dd 3.08 d 1.77 dd 2.18 dd 3.60 m 

2f 3.75 d 2.28 dd 3.08 d 1.77 dd 2.21 dd 3.64 m 

1.31 (t, 3 H, CH3); 
4.01 (q, 2 H, CH2) 
6.88 (d. 2 H, H(2 '} ,  H(6")) :  
7.37 ({t, 2 H, H(3 ' ) ,  H ( 5 ' ) ) ;  

6 .08d  5 .62s  2.27(s,  3 H, CH 3) 
7.14 (d, 2 H. H(2 ' ) .  H ( 6 ' ) ) :  
7 .35(d,  2 H, H(3"}, H ( 5 ' ) ;  

6.10 d 6.37 S 7.22 (dd. I H, H ( 4 ' ) )  
7.73 (d. I H, H ( 3 " ) ) ;  
7,83 (d. I H. H { 5 ' ) )  

JHa{i)Ha(6) = [ 1 .8 ;  
JHd3}H~(3) = 13"3" 

JHe(3)Hat5 ) = 1.9; 
drte(5)H,(5) = 13.2; 
JHet51Hat6) = 2.9; 
JH~(5)Ha~6, j = 12.0: 
JHa{6)H h = 9 .6  

JHa{I)H,~ifn : I [ . 8 ;  
JHe{3)Ha{3) = 15.0: 
JHe(5)HaIS) = 13.7, 
JH~{6}Hb = 9.3 

JHa(i)Ha(6} = 11.6; 
JHet.3lraal3) = ] 3.7; 
JHe(5)H~(5) = 12.6; 
JHa(6)H b = 9-3 

JH~{1)Ha(6) = l l .8 ;  
JHr = 13.5, 
JHe{5)Ha(5} = 12.5; 
�9 /H~(6}H~(5"~ = 2.1, 
JH,{o)H~{S} = 12.1; 
JHa~6~H b = 9.6 

JHa(I)Ha{6} ~ II.4: 
JHe{3,fHa(3} = 13,7; 
JHe(3}lfe(5 ) ~ 2.3; 
JHr = 12.5; 
JHc(5)Ha{b) = 3.4; 
JHa(6,~H b = 9.3 

JHatl}H~(61 = 12.0; 
JHeI3)Ha{3) = 13.6: 
JHe(3)He(5} 3,0;, 
JHe(5,1Ha(5) = 132;  
JHa{6)H~, = 9.4 

" S i g n a i s  o f  the C O O E r  ~ r o u p  pro tons:  4 . [  (m CH2) ,  [ .2 (t, C H  3. J = 7 Hz) .  



Addition to I-aryl-5,5-dichloropenta-2,4-dien-l-ones Russ. Chem. Bull., kbl. 46, No. 3, March, 1997 503 

using selective heteronuclear  double resonance and tak- 
ing into account the multiplicities of the signals and the 
effects of the corresponding substituents on the chemi- 
cal shifts of the C and H atoms in the aromatic ring. 
Cyclic !3-oxoesters 2 a - - f  are capable of being converted 
into enol forms; therefore, the NMR spectra of these 
compounds were measured in DMSO-d6, which stabi- 
lizes the keto-forms of 13-oxoesters. 5 

The spectra of compounds  2a--f, in conformity with 
the structure proposed for them, exhibit doublets at 
59.7--59.9 ppm (C( I ) )  and at 37.5--38.1 ppm (C(6)). 
The triplets at 40.5--41.5 and 52.5--53.5 ppm were 
assigned to the C(5) and C(3) atoms, respectively. The 
signal of the carbonyl group in the cyclohexane ring is 
manifested in the 195--204 ppm range. The quaternary 
carbon atom in position 4 is responsible for the singlet at 
73.3--75.2 ppm. The dichlorovinyl fragment accounts 
for the signals at 131.2--131.6 ppm (doublet, =Ctt )  and 
at 119.8--120.1 ppm (singlet, =CCI2). The signals cor- 
responding to the aromatic fragment were assigned tak- 
ing into account the effects of substituents on the chemi- 
cal shifts of unsubstituted benzene. 6 

The i H N M R spectrum (see Table 2) of compound 
2a contains a signal for Ha(l ) as a doublet with the spin- 
spin coupling c o n s t a n t  3JHal'l'),ita(6)= 11.8 Hz, corre- 
sponding to the trans-diaxial arrangement of the Ha(1 ) 
and H~(6) atoms. ̀ ) The signal at 3.65 ppm due to Ha(6) 
is a multiplet owing to the coupling with Ha(I ) and H b 
atoms and with the protons at C(5). The high-field 
signal of the proton at the C(3) atom (2.38 ppm) is 

additionally split at the He(5) proton (1.78 ppm, 
~Juds),Hd3 ) = 1.9 Hz) due to the so-called "W-effect". r 

The signals of H~(3) and  H~(5) are manifested in a 
higher field than the signals corresponding to axial protons, 
which is typical of cyclohexanone derivatives. 8 The broad- 
ened signal at 8 5.58 in the spectrum of 2a can be attributed 
to the OH-group proton (in the IH NMR spectra of 
compounds 2a--f recorded in CDC13, the signals of the 
OH-group protons are mardfested at 2.0--2.5 ppm). 

It is noteworthy that the  methylene protons in the 
ester group are magnetically nonequivalent; this is due 
to their vicinity to the asymmetrical  center at C(1). This 
CH 2 group is manifested as a multiplet corresponding to 
an ABX 3 system. 

The lt-t NMR spectra o f  compounds 2a- - f  recorded 
in DMSO-d 6 do not change with time. However, the 
IH NMR spectra of compound  2a in CDCI 3 or C6D 6 
point to the presence of the enol form; it is responsible 
for the signal at 13.0 ppm due  to the enol OH group (cf  
Ref. 9). The proportions o f  the tautomeric forms were 
detemfined from the ratio of the intensities of the 
signals corresponding to the protons of the dichlorovinyl 
moiety in the ketone (5.45 ppm) and enol (5.32 ppm) 
forms. In a freshly prepared solution of compound 2a in 
C6D6, the ketone/enol ratio amounted to 84 : 16 and 
over a period of three days it changed to 50 : 50. 

Despite the Ihct that compounds  2a--f  contain three 
asymmetrical carbon atoms, they are formed as single 
diastereomers with the e ,e ,e-or ientat ion of the Ar, 
--CH=CCI2, and CO2Et groups. 
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Table 3. Bond angles in molecule 2a 

Angle co/deg Angle ~o/deg 

C(15)--O(3)--C(16)116.9(3) C(6)--C(13)--C(14) 126.4(3) 
O(t)--C(2)--C(I) 121.7(2) C(7)--C(8)--C(9) 121.2(3) 
O(1)--C(2)--C(3) 123.3(2) C(7)--C(12)--C(11)12[.0(3) 
C(I)--C(2)--C(3) 114.9(2) C(8)--C(7)--C(12) 117.6(3) 
C(l)--C(6)--C(5) t09,9(2) C(8)--C(9)--C(10) 120.4(4) 
C(I)--C(6)--C(13) 110.4(2) C(9)--C(10)--C(II) 119.6(4) 
C(2)-C(t)--C(6) I08,4(2) C(10)-C(11)--C(12)120.3(4) 
C(2)-C(I)--C(15) 110.4(2) C1(1)--C(14)--C1(2) 112.9(2) 
C(2)--C(3)--C(4) t11.1(2) C1(1)--C(14)--C(13) 422.8(3) 
C(3)--C(4)--C(7) 109.5(2) CI(2)--C(14)--C(13)124.3(3) 
C(4)--C(7)--C(8) t20.7(3) O(2)--C(15)--O(3) 124.8(3) 
Ct4)--C(7)--C(12) 121.7(3) O(2)-C(15)--C(1) 124.5(3) 
C(5)--C(4)--C(3) t t0.0(2) O(3)--C(151--C(t) 110.8(3) 
C(5)--C(4)--C(7) 1118(2) O(3)--C(16)--C(17) 1095(4) 
C(5)--C(6)--C(13) 109.7(2) OI4)--C(4)--C(5) 104.9(2) 
C(6)--C(1)--C(15) ll3.t(2) O(4)--C(4)--C(3) 108.6(2) 
C(6)--C(5)--C(4) 113.1(2) O(4)--C(4)--C(7) 112.0(2) 

The molecular and crystal structures of compound 
2a were determined by X-ray diffraction analysis. Figure 
l shows the general view of molecule 2a with bond 
lengths; the bond angles are listed in Table 3. 

In this molecule, the substituted cyclohexane ring 
occurs in a chair conformation: the C(2) and C(5) atoms 
deviate from the plane of the four other atoms (accurate 
to within +--0.020 A) by --0.636 and 0.660 A, respec- 
tively. "The equatorial phenyl and dichlorovinyl substitu- 
ents are rotated with respect to the planar fragment 
through angles of 96.7 ~ and 67.6 ~ , respectively. The 
magnitudes of the C(16)O(3)C(15)C(1) (-178.2 ~ and 
C( 15)O1 3)C( 16)C(17) (87.7 ~ torsion angles indicate that 
the equatorial CO~Et group is "twisted", 

tn the crystal, molecules 2a are joined by 0 (4) - -  
H(4)...O( 1 ) ( - x ,  - y ,  l - )  intermolecular hydrogen bonds 
(O(4)...O(I) 2.806(4), O(4)--I-t(,4) 0.83(2), H(4)...O(I) 
2.01(2) A, the O(4)--H(4). . .O(1) angle 162(2) ~ ) into 
centrosymmetrical dimers (Fig. 2). Therefore, the as- 

t y  
Fig. 2. C~Tstal structure of compound 7,a 

sumption that compounds s i mi l a r  to those u n d e r  
coonsidemtion incorporate intrarnolecular double bonds ,  
made in a previous study 3 based  on lR-spectroscopy 
data (for a suspension in vasel ine oil), needs to be 
verified. 

The rest of the geometric parameters of molecule 2a 
have their normal magnitudes, 1~ 

The formation of enant iomers  is possible if "planar" 
compounds l a - - f  are attacked by  a nucteophilic species 
from "above" or from "below": 

Me H 

O'~CO2Et 
H_ C~ 

H ~ C I  
Ar._~O "H 

Me H 

O ' ~ C O 2  Et 

Apparently, the energetically most acceptable con-  
formation of the Michael adduct is the following: 

CI 
A r C O H 2 C ~ c I  

MeCQ'"~CO2Et 
H 

Cl 

c i n C H 2  COAr 
EtO2C-',-r-.r COMe 

H 

Further cyclization leads to products 2a--f, whose 
geometry is consistent with the results of X-ray dilTrac- 
tion analysis: 

Cl 
Ar CI 

H" ~ C O 2 E t  
OH~ H 

Cl H 
C l - ~ ~ ' ~  Ar 

EtO2C" "T'x,ff'~"H 
H ~5 OH 

E x p e r i m e n t a l  

IH and t3C NMR spectra were recorded on Broker AC 
200P (200 MHz for ~H and 50.3 MHz for 13C) and Bruker 
AM-300 (300 MHz for IH and 75_-t-7 MHz for ~3C) instru- 
ments in DMSO-d6, CDC13, or C6D s. Differentiation of the 
signals of Me, CH, CH 2, and Cquater in the uC NMR spectra 
was carried out by the standard JMOD HX.AO procedure. 

Melting points were determined on a Boetius hot-stage 
apparatus and were not corrected. "Fhe reactions were moni- 
tored by TI.C on Situfol UV-254 plates using a hexane-- 
AcOEt mixture (3 : 1 -- 1 : 1, v/v) as the eluent. 

The unit cell parameters and intensities of 3581 indepen- 
dent reflections were measured on a Siemens P3/PC four- 
circle automated diffractometer (Mo-Kcc, graphite monochro- 
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TaMe 4. Coordinates o f  atoms (,104; for H. xl03) in molecule 2a 

Atom x y Z Atom x y Z Atom .r y Z. 

CI(1) 1306(I) 2211(21 1205(I) C~9)  3926(3) 1883(71 5314(21 H(31) 145(2) 379(7) 479(2) 
CI(2) 562(l) -1400(2)  1957(11 C(10) 4079(3) -44(7) 5714(21 H(321 91(21 209(6) 517(I) 
O(I) -462(1) 2827(4) 4446(11 C(I1) 3460(3) -1733(7) 5702(2) H(81 306(2) 331(71 463(2) 
0(2) -SI9(21 2956(5) 2764(11 C(121 2673(2) -1507(61 5288(2) H(9) 436(3) 29~(91 531(21 
0(3) -686(2) 6417(41 3267(11 C(131 1166(2) 2510(51 2542(11 H(10) 466(3) -23(8) 599(2) 
0(4) 1169(11 -1411(31 4361(11 C(14) 1038(2) 1267(61 1991(11 H(II)  353(2) -324(81 602(2) 
C(I) 429(2/ 3753(5) 3559(I) C(15) -426(2) 4286(6) 3145(2) H(121 224(2) -294(7) 529(2) 
C(2) 268(2) 3031(51 4276(1) C(16) -1526(3) 7156(9) 2914(3) H(13) 150(25 390(6) 249(2) 
C(31 1078(2~ 2538(5) 4740(1) C(171 -2241(41 6516(151 3323(3) HI161) -156(31 675(9) 249(2) 
C(4) 1652(21 692(55 4429(15 H(41 88(2) -160(7) 469(2) H(162) -176(41 862(14) 316(31 
C(51 1809(21 1368(6) 3699(I) H(I) 74(2) 499(6) 360(11 H(17I) -221(31 708(101 380(3) 
C(6) 956(2) 1828(51 3243(11 Ft(6) 58(2) 44(6) 321(I) 1t(172) -225(7) 474(211 337(55 
C(71 2508(2] 410(51 4882(I) HI51~ 215(25 23(6) 351{2) H(172) -276(3)  699(9) 308(27 
C(S) 3!47~25 2125{6~ 4909(2) H(525 219(25 278(6) 371(15 

mator, 0/20-scanning to 0,,ax = 28=). The crystais of compound 
2a are monoclinic; at 20 ~ a = 15.354(2), b = 5.793(3), c = 
19.705(41 ,~, b = 95.96(2) ~ , V = 1745(1) .-~, dealt = 1,360 g 
cm -],  space group P2jn ,  Z = 4. The structure was solved by 
the direct method which revealed all the nonhydrogen atoms 
and refined by the full-matrix least-squares method in the 
anisotropic approximation for nonhydrogen atoms over 2404 
reflections with 1 > 36(/). All the H atoms were objectively 
revealed by differential syntheses and refined isotropically. The 
final residual values were R = 0.049 (R w = 0.049). All calcula- 
lions were carried out using the SHELXTL PLUS program 
(the PC version), tl The coordinates of atoms are listed in 
Table 4 (the thermal parameters of the atoms are available 
from the authors). 

l-Aryl-5,5-dicbloropenta-Z,4-dien-l-ones ( la ,  le--f)  were 
prepared by known procedures. Iz,13 

! -(3-Bromophenyl)-5,5-dichloropenta-2,4-dien- l-one (lb) 
was prepared similarly to the procedure described previot,sly 12 

Table 5. Characteristics of ethyl 4-aryl-4-hydroxy-6-(2,2-di- 
chlorovi nyl) -2-oxocyclohexanecarboxylates 2a--f 

Corn- Yield ~'| .p. Fot,nd (%) Molecular 
po- (%) /~ Calculated Formula 

und C H CI 

2a 71 

2b" "77 

2c 88 

2d 95 

Ze 85 

2f *~ 89 

155-- 57.42 5.27 20.20 CITHjsCi2Oa 
156.5 57.15 5.08 19.85 

i26.0 46.,~9_ 4.02 I6.00 CjTHITBrCI2Oa 
46 82 3.93 16.26 

122.0 51.97 #,=4• 26~Z C!7HI7C[304 

103-- 
!,34 

11,'3.0 

98--99 4950 

52.13 4.37 27.15 

56.42 5.96 17._76 C1,~H~2C120 5 
56.~'~7 5.53 17.67 

57.75 539 1048 C~aH~0C1,_O4 
58.23 5.43 19.10 

4.35 19.86 CIsH~,CI20.~S 
49.46 4.70 19.47 

* For compound 2b: Br (%): fbund iS.03: calculated 18.34. 
"* For compound 2f: S (%): (ound 8.98; c:llculated S.80. 

by condensation of m-bromoacetophenone with 3,3-dichloro- 
propenal, m.p. 69.0--71.5 ~ yield 63%. Found (%): C, 43.22; 
H, 2.44; Br, 26.39; CI, :3.42. CI~HTBrCI20. Calculated (%): 
C, 43.17; H, 2.31; Br, 26.11; CI, 23.17. It-I NMR (CDCts), 
8 :6 .70 (dd, 1 H, H(2)); 6.98 (dd, 1 H, H(4)): 7.56 (dd, 1 
H, H(3) JH(2),H{3) = t1.1 Hz, JH(2).H[4) = 0.6 Hz, JH(3),Hf4) = 
15.2 Hz); 7.36 (t, 1 H, H(5")) ;  7.70 (ddd, I H, H(4 ' ) ) ;  7.85 
(ddd, I H, H(6")); 8.05 (rid, 1 H, H(2")); JHf4").H(5',~ = 
JH(5'),H(6") = 7.8 Hz, JH(4"),H~,6")= 1.0 HZ, JH(2').H(4')= 
JH(2'LH(6') = 1.7 Hz. 

Ethyl 4-aryl-6-(2,2-dichlorovinyl)-4-hydroxy- 2-oxocyelo- 
hexaneearSoxylates 2a--f (general procedureL Ethyl acetoac- 
etate (30 mmol) was added with stirring to a solution of 
EtONa (prepared by dissolution of 80 mg of Na in 40--50 mL 
of anhydrous EtOH). Then a sohltion of 1-aryl-5,5-di- 
chloropenta-2,4-dien-l-one ( i t - - f )  (10 mmol) in  15--20 mL 
of anhydrous EtOH was added with stirring; the mixture was 
stirred for 2--3 h, kept for 10 h,  and evaporated in vacuo. The 
residue was dissolved in 10--15 mL of EtOH and carefully 
poured into 50--60 mL of water. The precipitate was filtered 
off. dried, and crystallized f rom aqueous EtOH. Characteris- 
tics of the products are listed in Table 5. 

The  work was partly s u p p o r t e d  by the Russ ian  F o u n -  
da t ion  for Basic Research ( P r o j e c t s  No 9 5 - 0 3 - 0 9 7 4 8  and  
No 94-03-08338) .  
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