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Substituted 4,5D¡methylfaraas 

MILOSLAVA DANDAROVA and 
DANIEL VÉGH 
Department of Organic Chemistry, 
Slovak Technicai University, 
812 37 Bratislava, 
Czechoslovakia 

'H and ',C NMR spectra of 22 2- 
substituted 4.5-dirnethylfurans are report- 
ed. The J(C,H) values were used for signai 
assignrnents and for the identification of 
geometrical isorners of sorne derivatives. 
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INTRODUCXION 

Derivatives of 2,34imethyüuran are impor- 
tant intermediates in the synthesis of anti- 
biotics, anaigetics, natural compounds and 
pheromones. They aiso serve as precursors 
for the synthesis of aromatic and hetero- 
aromatic compounds. In an earlier paper' we 
described a simple and facile synthesis and 
the utilization of 2,34metbylfuran (1) and 

the preparation of some of the compounds 
now reported. No systematic study of the 
NMR spectra of 2-substituted4,5-dimethyl- 
furans has, to our knowledge, been pre- 
viously published. 

RESULTS 

Tabie 1 Iists the 'H NMR spectra and Tables 
2 and 3 give the I3C chemicai shifts and the 
J(C,H) vaiues, respectively. The assignments 
of the carbon signals were based on the char- 
acteristic splittings of signais and the vaiues 
of long-range J(C,H) coupiing constants in 
proton-coupled I3C NMR spectra. In some 
cases, selective heteronuclear decoupling and 
the DEPT pulse sequence were used for 
signai assignment. 

Subtituents in position 2 of the iüran ring 
influence the chemicai sh ih  of H-3, C-3, C 4  
and C-5.2 The deshielding of H-3 in 19-72 
can be amunted for by their stereoche- 
mistry, and indicates a preferred s-cis coníor- 
mation of the furan ring with respect to the 
double bond in position 2 Such a preference 
has also been observed in anaiogous com- 
pounds, viz  the products of Knoevenagel 
condensation of 2-Wdehyde and 
Meldnun's a ~ i d . ~  The 'J(C,H) vaiues (Table 
3) were used for the assignment of the func- 

tionai group carbons attached to the double 
bond (derivatives 8, 19-22), and for the deter- 
mination of the geometricai isomers of the 
trisubstituted ethylenes. Compounds 9-12 
and 18 were identiñed as E isomers and 13 
and 23 as 2 isomers. The measured coupling 
constants are comparable to those of other 
2-furylethylene deri~atives.~.~ The fact that 
12 is an E isomer was established from the 
value of the vichal coupling constant 'J(C-8, 
H-6)=6.1 Hz, and from analogous com- 
pounds where the data for both correspond- 
ing isomers were measurd4 The decreased 
value of the 3J(CH;,H) trans coupling con- 
stant has been explained6*' by the eñects of 
structurai factors such as the electronega- 
tivity of substituents and stenc intemctions. 

EXPERIMENTAL 

'H NMR spectra were m r d e d  at 298 K on 
a Tesla BS 587 Fourier transform spectrom- 
eter operating at 80 MHz, in either CDCI, or 
DMSO-d, (see Table 2), with tetra- 
methylsiiane as internai standard The I3C 
NMR spectra were morded using the same 
spectrometer' and solvents and the foUowing 
conditions were used: 20.18 MHz; tube 
diameter, 10 mm; concentration, 0.5 mol 
dm-3 or saturated soiutions; internai stan- 

Tabk 1. 'H N M R  specíra (8, ppm; J, Hz) of 2-substitated 4,5d¡methylfrvaps' 

Compound H - 3  5-Me 

1 6.13 2.18 
2 7.06 2.32 
3 6.98 2.30 
4 7.12 2.31 
5 5.72 2.19 
6 6.46 2.26 
7 6.69 2.29 
8 7.18 2.38 
9 7.24 2.36 

10 7.22 2.32 
11 7.27 2.37 
12 6.62 2.30 
13 6.92 2.24 
14 7.31 2.37 
15 6.68 2.32 
16 6.16 2.23 
17 7.21 2.32 
18 6.29 2.21 

19 8.36 2.39 
20 8.37 2.38 
21 8.32 2.38 
22 8.38 2.38 
23 6.98 2.31 

* For solvents, see Table 2. 
NH signai not observed. 

4-Me 

1.93 
2.02 
1.99 
1.99 
1 .87 
1.95 
1.98 
2.04 
2.03 
1.99 
2.04 
1.99 
1.98 
2.04 
1.98 
1.92 
2.00 
1.92 

2.07 
2.04 
2.07 
2.05 
1.97 

R 

7.17 (H-2) 
9.45 (CHO) 
2.39 (CH,) 

12.06 (COOH) 
2.14 (CH,) 
7.40 (H-6). 6.36 (H-7). 9.90 (COOH) 
7.68 (H-6). 7.40, (H-7) 
7.32 (H-6) 
7.87 (H-6), 3.88 (COOCH,) 
7.80 (H-6). 9.80 (COOH) 
7.79 (H-6). 2.49 (COCH,) 
7.75 (H-6). 2.54 (CH,) 
6.78 (H-6). 4.31 (OCH,). 1.35 (CHJ 
2.48 (CH,) 
8.40 (H-6), 3.73 (NH,) 
7.07 (H-6), 2.91 [N(CH,),] 
8.88 (H-6). 3.42 [N(CH,),] 
7.27 (H-6). 6.17 (H-7). 4.15 (CH) 
1.19 [(CH,),], 5.68 (NH) . 
8.22 (H-6). 1.75 (CH,), 
8.19 (H-6). 1.25-2.00 [(CH,),] 
8.18 (H-6). 1.70-2.25 [(CH,),] 
7.91 (H-6). 11.17 (NH) 
7.33 (H-6)b 

J(H.H) 

J(2.3) = 1.7 

J(6.7) = 15.1 
J(6.7) = 13.2 

J(6.7) = 14.9 
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Table 2. I3C chemical shifts (ppm relative to TMS) of Zsubstituted 4,5dimethylfuransa 

Compound 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 

22 

23 

c-2 

139.6 
150.7 
150.3 
140.9 
145.3 
148.1 
143.9 
146.0 
146.4 
146.0 
146.6 
145.4 
146.8 
147.1 
146.9 
147.5 
142.5 
148.7 
148.3 

148.4 

148.2 

148.0 

146.9 

c-3 

11 2.9 
125.7 
121.3 
123.6 
108.7 
111.7 
125.2 
127.2 
125.8 
125.1 
126.7 
123.4 
11 9.1 
124.4 
120.9 
111.4 
126.8 
11 7.4 
132.5 

132.3 

132.5 

120.7 

123.6 

c-4 

11 3.8 
11 8.4 
11 7.7 
11 7.7 
11 4.4 
11 7.7 
11 9.1 
121.2 
120.4 
11 9.3 
120.7 
11 8.6 
11 7.9 
120.5 
11 7.6 
11 5.8 
1 18.3 
11 7.1 
122.5 

122.4 

122.5 

121.5 

11 9.1 

c-5 

147.4 
155.9 
153.7 
154.5 
148.9 
152.0 
154.5 
158.5 
156.8 
155.1 
157.4 
153.5 
150.4 
156.7 
152.6 
149.2 
155.1 
150.0 
160.2 

160.0 

1 60.1 

159.3 

154.4 

5-Me 

11.2 
12.0 
11.9 
11.9 
11.1 
11.8 
11.7 
12.4 
12.2 
11.7 
12.3 
12.0 
11.7 
12.2 
11.9 
11.9 
11.6 
11.6 
12.6 

12.6 

12.6 

11.9 

11.7 

4-CH3 

9.8 
9.6 
9.7 
9.6 
9.8 
9.7 
9.2 
9.6 
9.7 
9.2 
9.7 
9.6 
9.8 
9.7 
9.7 
9.8 
9.2 
9.7 
9.9 

10.0 

9.9 

9.4 

9.3 

R 

176.7 (CHO) 
185.7 (CO). 25.5 (CH,) 
163.9 (COOH) 
13.3 (CH,) 

133.0 (C-6). 112.4 (C-7). 172.4 (COOH) 
132.4 (C-61,126.0 (C-7) 
142.0 (C-6). 73.6 (C-7), 114.7 (C-8'). 11 3.4 (C-8) 
139.1 (C-6). 94.7 (C-7). 163.8 (CO), 115.9 (CN), 53.0 (COOCH:,) 
136.7 (C-6). 98.4 (C-7). 164.3 (CO), 116.8 (CF1) 
136.8 (C-6). 102.4 (C-7), 191.3 (CO), 27.7 (CH,) 
120.8 (C-6). 142.4 (C-7). 14.0 (CH,) 
114.0 (C-6). 120.8 (C-7). 163.4 (CO), 61.9 (CH,), 14.2 (CH,) 
155.1 (C-6). 73.7 (C-7). 114.3 (CN), 114.2 (CN), 19.0 (CH,) 
150.0 (C-6) 
124.5 (C-6), 42.9 [N(CH,),] 
151.0 (C-6). 55.2 [N(CH,),] 
127.8 (C-6). 116.7 (C-7). 165.5 (C-8). 41.5 (C-9). 22.9 [(CH,),] 
140.3 (C-6). 103.9 (C-7). 163.8 (C-8'). 160.7 (C-8), 

104.1 (C-9). 27.5 [(CH,),] 
140.2 (C-6), 104.9 (C-7), 163.9 (C-8), 160.8 (C-8), 

104.7 (C-9). 36.5 (C-lO,lO), 22.4 (C- l l , l l ' ) ,  24.4 (C-12) 
140.3 (C-6), 104.6 (C-7). 164.4 (C-8). 161.4 (C-8), 

113.3 (C-9). 38.3 (C-lO,lO'), 23.3 (C-11,ll') 
136.3 (C-6). 109.6 (C-7), 163.4 (C-8). 162.1 (C-8). 

150.1 (C-9) 
117.5 (C-6). 120.1 (C-7). 196.4 (CS), 168.9 (CO) 

"Solvents: cornpounds 7,10,17,22 and 23 in DMSO-d,, the others in CDCI,. 
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Table 3. Coupliog constants, J(C,H) (Hz), for compouods 1-23 

Compound 

1 

2 

3 
4 
5 
6 

7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

a C-2.H-2. 
C-2.H-ald. 
Unresolved. 

C-3.H-3 
(C-3.H-2) 

170.3 

173.3 

172.7 
173.9 
169.1 
174.2 

175.1 

175.2 
173.9 
173.9 
161.9 
169.8 
176.4 
174.5 
173.9 
174.8 
175.7 
169.1 

180.4 
180.2 
180.2 
180.0 
177.0 

(1 3.4) 

C-2.H-3 
(C-2.H-X) 

9.7 
(200.2)' 

9.7 
(31.2) 

9.2 
9.2 

9.7 

9.1 

9.7 
9.7 
9.1 
9.7 
9.2 
9.7 

9.2 
9.2 
9.7 
9.7 

9.7 
9.4 
9.4 
9.5 
9.3 

c - 

c - 

C-6.H-6 
(C-7.H-7) 

177.0 

160.2 
(1 61.2) 
195.1 

(1 66.0) 
161.7 
160.5 
161.7 
159.9 
158.9 
160.5 

164.2 
165.1 
167.8 
153.8 

(1 52.6) 
153.8 
153.0 
153.2 
152.0 
164.2 

- 

C-8.H-6 C-8.H-6 

5.9 

13.4 
12.2 
13.4 
12.8 
6.1 
- 

7.9 
7.4 
6.1 
6.1 

4.9 

11.6 7.3 
11.0 7.2 
11.2 7.3 
10.3 7.3 
- 6.1 

dard, TMS; spectral width, 5000 Hz; pulse 
width, 3 ps; flip angle, 30"; pulse delay, 2 s; 
and digital resolution, 0.6 Hz per point. 

Compounds 1-4 and 6 were prepared 
according to Ref. 1. Compounds 10-12, 16 
and 19-23 were prepared from 2 and deriv- 
ative 14 from 3 by condensation;' derivative 
17 was obtained by the reaction of 16 with 
methyl iodide in benzene and 13 was pre- 
pared according to Ref. 9. 

Compounds 5 and 15: 24.8 g (0.2 rnol) of 2 
were dissolved in 125 ml of 1,2-dihydroxy- 
ethane and 85% hydrazine hydrate was 
added (15 mi) to the vigorously stirred solu- 

tion, kept at 0°C. For compound 15, this 
mixture was stirred for 3 h and yellow crys- 
tals separated: 15, m.p. 164-167 "C (decomp.), 
yield 85%. For compound 5, the reaction 
mixture was stirred for 30 min at 0°C and 
then for 1 h at room temperature. Sodium 
hydroxide (4 g) was added and the reaction 
mixture was heated at 100°C for 1 h. The 
volatile components were removed by distil- 
lation at 15O-18O0C, the distiliate was 
separated from the aqueous layer, dried with 
NaOH and distilled after about 1 g of 
sodium had been added. The product, 5, had 
b.p. 124-127 "C, yieid 15.5 g(70%). 

Compound 18: PCl, (30.5 g, 0.2 mol) was 
added to 2-aminopropane (59 g, 0.2 mol) in 
300 ml of toluene at 10°C. The reaction 
mixture was refluxed in an inert atmosphere 
for 2 h, 6 (33 g, 0.2 rnol) was then added and 
refluxing was continued for 2 h. The mixture 
was poured on to ice (200 g) and the organic 
layer was separated and concentrated. The 
mude 18 was purified by crystallization from 
a mixture of toluene and hepane; m.p. 141- 
143 "C, yield 20.7 g (50%). 
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No. R 

1 H  

2 CH=O 

3 COCHj  

4 COOH 

5 CH3 

6 CH=CH-COOH 

7 CH=CH-N02 

8 

\ 6  7,CN 
8 ,C=C, 

H CN 
8' 

-.,6 7,CN 
9 H,C=C, 

COOCH3 

8 

\ 6  ',CN 

lo H"=c, COOH 
8' 

Referemies 

1. D. Végh, P. Zálupskq and J. KováE, 
Synfh. Commun. 20,1113 (1 990). 

2. S. Gronowitz, 1. Johnson and A.-B. 
Hornfeldt, Chem. Scr. 7, 21 1 (1 975). 

3. E. Haslinger and P. Wolschann, Org. 
Magn. Reson. 9,1 (1977). 

4. M. Dandárová, D. Végh, J. KováE, 1. 

No. R N o  

R 

19 

20 

21 

15 CH=N-NHp 

16 CH=N-N(CH3), 
22 

17 CH=N-N'(CH3), Br-  

6 7 8  9 

18 C H =CH - CON H - C H (C H3)2 
23 

Goljer, N. Pronayová and K. Spirková, 
Collect. Czech. Chern. Comrnun. 51, 
889 (1 986). 

5. D. Ilavsky, 1. Goljer and J. KováE, Z. 
Chern. 30,99 (1 990). 

6. U. Vogeli and W. von Philipsborn, Org. 
Magn. Reson. 7,617 (1 975). 

7. S. Braun, Org. Magn. Reson. 11, 197 
(1 978). 

R 

8 

l6 ,CO-O \9 ,CHJ 

H'c=c, CO-O "\CH3 
8' 

10 1 1  

1 6  , c o - o , ; ~  1 2  

co-O '  H,c=c, 
10' 1 1 '  

H/c=c, co-o' :5' 1 1 '  

\ 6  7,co-o\ 

1 O' 

\ 6  7,CO-NH\ co 
H,C=C, CO-NH/ 

s-cs 

CO-NH 

8. D. Végh, P. Safár and M. Dandárová, 
Collect. Czech. Chern. Cornm,un. 
accepted for publication. 

9. A. KrutoSiková, M. Dandárová. J. Chylo- 
vi4 and D. Végh. Monatsh. Chem. 
accepted for publication. 

Received 7 February 1992; accepted 
(revised) 22 June 1992 


