
The preparative experiments were carried out by the method described below. A l-mmole 
portion of 2,4,6-triarylverdazyl [i] and i mmole of dicyanobromomethane [8] or cyanoethoxy- 
carbonylbromomethane are mixed together in 25 ml of benzene. On the following day the pre- 
cipitated mixture of salts is filtered, dried, and analyzed for the content of salt II (Amax, 
r [i]), and also for the total bromide ion content. From this, the amount of the hydrobromide 
salt of III is found. The filtrate is evaporated to a min~l volume and the mixture of com- 
pounds (see Table i, experiments 4, 5) is separated in a thin layer of Silpearl brand silica 
gel, with elution by benzene (development in UV light). The reaction product is washed with 
acetonitrile. After the evaporation of solvent, the residue is crystallized from ethanol. 

In experiments i, 2, 3, 6, and 7 (Table i), the filtrate is evaporated to dryness in an 
aspirator, and the fragmentation product is extracted from the residue by multiple extraction 
by a 3:1 hexane--benzene mixture. 

Since verdazyl If is slightly soluble in benzene, the preparative experiments were car- 
ried out in its mixture with acetonitrile (1:2). 
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SYNTHESIS OF SUBSTITUTED 5-DIETHOXYMETHYL-5-ETHYLOXAZOLIDINES 

S. Nakhar, I. G. Tishchenko, O. N. Bubel', 
and V. I. Biba 

UDC 547.717.7'787.1.i.07: 
543.422.25:541.634 

Mixtures of stereoisomeric 2-diethoxymethyl-5-ethyloxazolidines with one of the 
stereoisomeric forms predominating were obtained by the reaction of 2-ethyl-2- 
formyloxirane diethyl acetal with alkyl-substituted Schiff bases in ethanol 
solution. 

Oxazolidines can be obtained in a low yield by the reaction of Schiff bases with alkyl- 
substituted oxiranes in the presence of Lewis acids [i]. It was of interest to study the 
reaction of Schiff bases with 2-ethyl-2-formyloxirane acetal [2], to try to carry out by 
this path the synthesis of oxazolidines containing an acetal grouping, and also to study the 
regiodirectivity and stereoselectivity of the course of these reactions. 

It was found that the reaction of 2-ethyl-2-formyloxirane diethyl acetal (I) on heating 
with alkyl-substituted Schiff bases IIa-h in ethanol solution in all cases proceeds regio- 
selectively and leads to the formation of oxazolidines IIIa-h (Table i). The ratio of the 
stereoisomeric forms thus varies according to the data of the PMR spectra within 4:1-5:1. 

V. I. Lenin Belorussian State University, Minsk 220080. Translated from Khimiya Getero- 
tsiklicheskikh Soedinenii, No. 7, 985-988, July, 1987. Original article submitted December 5, 
1985. 
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TABLE I. Characteristics of Synthesized Compounds 

Corn- . 
. pound 

Ilia 
l l l b  
]l lC 
l l ld  
l l l e  
l l l f  
l,g 
llln 
l l J l  
IV 

nD~0 

1.4~47 
1'4969 
1,4/63 
1,4bOl 
1,4834 
l.bU]3 
1,4824 
1.4682 
1,4372 
1,4390 

Found, % .  

c H N 

Ot~.6 9,2 4,8 
b2.3 7,9 4,2 
V4.8 6,9 3,7 
~b.6 8,32 4,5 
/U,4 9,4 4,5 
b3.2 8.2 4,] 
~b.9 7.2 3.6 
bqb.4 8.6 4,3 
04.8 11,1 5.4 
bU,2 11,3 6,4 

Empirical 
formula 

C,TH=TNO3 
C,TH~CINO3 
C,Tl'I26BrNO3 
C,71"].-~FNO3 
C,~H~NO3 
CI~H28C1NOB 
C,~}I2sBrNO3 
C,s}]2sFNO3 
C,4H.~.NO~ 
C,,H25NO~ 

Calculated. ~o 

c H 

69,6 9.2 
69,3 7,9 
54,8 7,0 
65.6 8,4 
70,4 9.4 
63,9 8,2 
56,0 7.2 
66.5 8,6 
64,9 I ],2 
60,3 l ],4 

4,8 
4,3 
3,8 
4,5 
4,6 
4,1 
3,6 
4,3 
5,4 
6,4 

RarJ.o of 
isomers 
2%:B 

4 
4 

4,2 
5 

4,5 
4,7 
4,3 l 
4,2 l 

30 
47 
45 
45 
53 
67 
60 
48 
62 
73 

*Compounds llla-h decompose on distillation. 

The example of the reaction of ethylamine with oxirane I leading to the amino alcohol IV 
[3] and the transformations of the latter in the reaction with benzaldehyde or acetone into 
the corresponding oxazolidines IIIeand i show the possibility of the synthesis of oxazolidines 
without direct reaction of formyloxirane I with azomethines. 

The PMR spectra of oxazolidines llla-h (Table 2) contain signals of aromatic protons 
(6.76-8.4 ppm), benzylprotons (4.4-4.8 ppm, isomer A predominating; 4.3-4.4 ppm-- isomer B), 
signals of acetal group protons (0.6-1.36 and 2.20-3.9 ppm-- overlapping triplets and quartets 
of ethoxy groups), a singlet of an acetal proton (4.13-4.3 -- isomer A, 4.3-4.4 ppm --isomer B), 
doublets of AB-spln systems of ring methylene protons (2.56-2.7 and 2.86-3.0 -- isomer A, 2.2 
3.8 ppm-- isomer B), overlapping quartets of the acetal ethoxy group, overlappingquartets 
(1.45-1.8 ppm) and triplets (0.6-1.36 ppm) of the ethyl radical. 

,,, ,'C2Hs R= 

~ ' ~ c , , ( o c = H , ) =  R. = %,%o,, ~ "~----~ c, 
o 

n a - h .  sv -o- -cM(oczsb) ,. 
? 2H5 / , n a - ,  (A.B) 

CH --C--CH(OC H ) R~ . 
I 2 j 2 5 z + RI/C--O 
~HC2H 5 OH 

rv va, i 

[I, III a -h  R=H: a-d R2=CH3; e - i  R2=C=Hs; a,e R]=C6Hb; b,f R~=p-CIC6Hd; 
c,g R~=p-BrC6Hi;d,h R~=p-FC~H~; i RT=R=CHs; V a R=H, R~=CeHb; i R=R'=-CH3 

In contrast to the spectra of compounds Ilia-h, there are no signals of aromatic protons 
and benzyl proton observed in the PMR spectrum of oxazolidine llli, while a singlet of methyl 
groups at C(=) of the oxazolidine ring (1.24 ppm) is observed. 

In the IR spectra of oxazolidines llla-f there is observed an intense absorption band of 
the stretching vibrations of the C-O bond of the oxazolidine ring (1068 cm-*) and also in the 
case of oxazolidines Ilia-h, absorption bands due to the aromatic system (3040, 1460, 1450, 
707 cm-*). 

The identity according to the IR and PMR spectrum data of oxazolidines llle obtained from 
amino alcohol IV and those from the Schiff base lie, following the Krasusskii rule [4], shows 
that the reaction of azomethines with oxirane I proceeds regloselectively through binding of 
the unsubstituted carbon atom of the oxirane system with the nitrogen atom of the Schiff 
base. 

The configuration of the predominating stereoisomer A was established from study of the 
0verhauser effect (the differential method [5]) on benzyl and acetal protons of oxazolidine 
IIla. The irradiation of the benzyl group proton signal by the resonance frequency leads to 
increase in the intensity of the acetal group proton signal, one of the doublets of the geminal 
protons, the N-methyl group, and ortho-protons of the aromatic ring. The hlghestlntensity 
is observed for the signals of the ortho-protons and the N-methyl group protons, which are 
located adjacent to the benzyl proton, and the weakest intensity -- for the signal of the ace- 
tal proton and the ring methylene group doublet. Irradiation of the resonance signal of the 
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TABLE 2. Spectral Characteristics of Oxazolidines III 

RV" --01 ~CH(OR4)2 

C o m  ~ 
pound 

I l ia  

l lIb 

II lc  

111d 

IIIe  

I I I f  

IIIg 

IIlh 

6. ppm (], Hz) 

RL R ( ( t )  
(CH~) = 

0,86--1,36 

0,73--] ,33 

0,76--1,26 

0,80-- 1,26 

0,80--I ,30 

0,80--I ,33 

0,73--1,36 

0,60--i ,26 

*Overlapping t. 

R ~ q 
(CH=) 

1,53--1,76 (7) 

1,50--1,73 (7) 

1,43--1,66 (7) 

],45--1,60 (7) 

1,50--1,73 (7) 

1,46--l,66 (7) 

1,56--I,80 (7) 

],46--L8o (7) 

**Overlapping d.d. 

R 2 
(CH3/CH3CH2) 

2,01 S 

2,01 S- 

1,96 s 

2,0 s 

D,80--1,30; 
2,00--2,30 q (7) 
0,80--1,33; 
2,00--2,30 q (7) 
0,73--! ,36; 
2,10--2,35 q (7) 
0,60--I ,26; 
1,93--2,25 q (7) 

R ~ Irl 
(CH=) 

2,26--3,86 

2,26--3,86 

2,20--3,76 

2,20--3,76 

2,30--3,83 

2,30--3,83 

2,30--3,90 

2,30--3,80 

4,26; 4,43 

4,23; 4,33 

4,]3; 4,30 

4,16; 4,33 

4,23; 4,40 

4,20; 4,36 

4,30; 4,35 

4,20; 4,30 

4-H 
(isomexs A, B)*. 

2,70; 2,91 d.d (9); 
2.26--3,86 d.d 
2,70; 2,93d.d (9); 
2,26--3,86 d.d 
2,56; 2,86 d.d (9); 
2,2--3,76 d.d 
2,6; 2,88 d.d (9); 
2,2--3,76 d.d 
2,70; 2,90 d.d (9); 
2,30--3,83 d.d 
2,60; 2,93d.d (9); 
2,30--2,83 d.d 
2,70; 3,00d.d (9); 
2,30--390 d.d 
2,58; 2ZI d.d (9); 
2,30--3,80 d.d 

R(s) (iso- 
rnets A, B) 

4,53; 4,40 

4,50; 4,40 

4,40; 4,33 

4,43; 4,33 

4,80; 4,56 

4,60; 4,50 

4,66; 4,60 

4,60; 4,50 

(m) 

7,10--7,56 

7.23--7,86 

7,66--8,4 

6,76--7,36 

7,10--7,53 

7,10--7,80 

7,33--7,66 

6,76--7,4 

acetal proton in turn causes an increase in the intensity of the benzyl proton signal and the 
same methylene group doublet as in the preceding experiment, and the signals of the methylene 
units in the ethyl and ethoxy groups. The results obtained indicate a cisoid configuration 
of the benzyl and acetal protons, and correspondingly, a transold configuration of the phenyl 
radical and the acetal grouping, which is possible if stereoisomer A of Ilia has the struc- 
ture of trans-2-phenyl-3-methyl-5-ethyl-5-dlethoxymethyloxazolldine. 

The formation of oxazolidines llla-i tentatively proceeds by a path similar to the reac- 
tion of thiiranes with Schiff bases in the presence of ethanol [6]. The stereodetermining 
factor of the reaction is the reaction between the acetal grouping and the aryl radical in 
intermediates A and B. Thus, the cyclization into the oxazolldine system proceeds with a 
higher degree of probability in the case of intermediate A, in which the acetal and aryl 
grouping are present in the trans-configuration. 

R.. R~,N___ ~ 

Ar ~----~/C2H5 F-.C]4..~k c2H~ 

H H 
A B 

X=OH, OC2H 5 

EXPERIMENTAL 

The IR spectra were run in CCI~ on a Specord 75-IR spectrophotometer and the PMR spectra 
in CCI~ on a Tesla BS-467A (60 MHz) spectrometer (60 MHz), using HMDS as the internal standard. 
The experiment on the study of the Overhauser effect was carried out on a Bruker WM-360 spec- 
trometer (360 MHz), and the TLC analysis was carried out in Silufol plates in an ether-hexane 
(i:i) system of solvents, with development by iodine vapors. 

2_Aryl_3-methyl-5-ethyl-5-diethoxTmethyloxazolldines (Illa-h). A solution of 0.025 mole 
of 2-ethyl-2-formyloxirane diethyl acetal I and 0.0335 mole of a Schlff base in 40 ml of 
ethanol is boiled until the reaction is completed (25 h, TLC control). Ethanol is evaporated 
and the residue is chromatographed on a column (silica gel, eluent 2:1 hexane--ether mixture). 

_3-Ethylamino-2-hydroxy-2-ethylpropanal Diethyl Acetal (IV). A mixture of 0.1 mole of 
acetal I, 0.ii mole of ethylamine and i ml of ethanol is heated in a sealed ampul + at I15~ 
for 25 h. The alcohol and excess amine are evaporated, and the residue is distilled in vacuo, 
bp 115-116 (16 ram). Yield 73%. PMR spectrum: 0.6-1.3 [overlapped t, CCHaCHs, (OCHaCH,)2, 
N--CH2CHs, CCH2CH3]; 2.06-2.76 (d.d., J = I0 Hz, NH--CH2); 2.33-2.6 (m, NH--CH2CH,) 1.83-2.86 
(overlapped s, C--OH, NH); 3.16-3.73 (m, 2-OCH2CHs); 4.06 ppm Is, CH(OCH2Hs)2]. 

5-Ethyl-5-dlethoxmethyloxazolidine (llle) from Amino Alcohol IV and Benzaldehyde. A 
mixture of 0.03 mole of amino alcohol IV and 0.07 mole of benzaldehyde in 50 ml of benzene is 
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boiled for 25 h (TLC control). The ethanol is evaporated, and the residue is chromatographed 
on a column (silica gel, eluent a 3:1 hexane-ether mixture). Yield 67%. 

2r2-Dimethyl-3-methyl-5-ethyl-5-diethoxymethyloxazolidine (IIIi). A mixture of 0.01 mole 
of amino alcohol IV and 15 ml of acetone is boiled for 15 h (TLC control). Acetone is dis- 
tilled off and the residue is chromatographed on a column (silica gel, eluent a 3:1 hexane- 
ether mixture). Yield 62Z., bp 86-87~ PMR spectrum: 0.75-1.45 [overlapped t, CH~CHs, 
CH(OCH2CHs)2, N--CH=CHs, C(CHs)2]; 1.45-1.68 (q, J ffi 7 Hz, CHzCHs); 2.2-2.53 (q, J - 7 Hz, 
N-dS~2CHs); 2.53-2.88 (d.d, J = 8 Hz, N--CHs) 3.36-3.76 (m, 20CH2CHs); 4.20 [s, CH(OCaHs)=]. 
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SYNTHESIS OF PYRANO(THIOPYRANO)[S,4-c]PYRIDINES 

AND PYRANO(THIOPYRANO)[3,4-c]PYRANS 

E. G. Paronikyan, G. V. Mirzoyan, 
A. S. Noravyan, and S. A. Vartanyan 

UDC 547.816'828.07 

Methods for synthesizing the condensed systems pyrano[3,4-c]pyridine, thio- 
pyrano[3,4-c]pyridine, pyrano[3,4-c]pyran, and thiopyrano[3,4-c]pyran have 
been developed from the dinitriles of 2,2-dimethyltetrahydropyran(thiopyran)- 
ylidene malonic acids. 

Plant derived pyrano[3,4-c]pyridines such as gentiamine [i], and gentianidine [2] show 
broad ranging pharmacological effects (hypotensive, antispasmodic, and antiinflammatory). 
The plant derived pyrano[3,4-c]pyran gentiopicrin is used as an anti-malarial [3]. 

There are few literature reports concerning synthetic methods for these heterocyclic 
compounds, hencewe have developed syntheses for pyrano[S,4-c]pyridlnes, pyrano[S,4-c]pyrans, 
and their sulfur analogs. The dinitriles of 2,2-dimethyltetrahydropyranylidene- and 2,2- 
dimethyltetrahydrothiopyranylidene malonlc acids (I, II) [4] have Been used as starting ma- 
terials. Reaction of dinitrile I with phenylsothlocyanate gave 3-amino-5,6-dihydro-6,6- 
dimethyl-4-cyano-2-phenyl-8H-pyrano[3,4-c]pyridin-IH-thione (IV). It is suggested that the 
reaction occurs via the intermediate adduct III (Scheme i). The thio analog V was obtained 
similarly. The IR spectra of thiones IV and V showed bands characteristic of the nitrile 
group at 2220, the amino group at 3200-3500, and the thione group at ii00-1150 cm-*. The UV 
spectra showed absorption bands in the regions 290 and 390 nm andthe PMR spectra of thiones 
IV and V gave singlet signals at 6.8-7.0 ppm for the amino group protons (see Scheme i on 
following page). 

Treatment with hydrazine led to opening of the pyrldine ring in IV and V and rearrange- 
ment to the hydrazines VI and VII. 
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