
Tetrahedron Letters,Vo1.27,No.42,pp 5085-5088,1986 oo40-4039/86 $3.00 + .OO 
Printed in Great Britain Pergamon Journals Ltd. 

THE AZA-ACHMATOWICZ REARRANGEMENT: A ROUTE TO USEFUL BUILDING BLOCKS FOR 

N- CONTAINING STRUCTURES 

Marco A. Ciufolini* and Cynthia Y. Wood 

Department of Chemistry 

Rice University 

P. 0. Box 1892 

Houston, Texas 77251 

U. S. A. 

Abstract: N-Acyl 2-furylamines were transformed into 2-alkyl-6-methoxy-hexahydropyridin-3-ones. 
The rearranged products are useful building blocks for the total synthesis of alka- 
loids and unusual aminoacids. 

In connection with various projects, we needed to develop an expeditious route to indolizi- 

dine and guinolizidine building blocksl. A method was sought whereby versatile starting materi- 

als could be produced under mild conditions. It was surmised that ketones of the type 3b may - 

become available through the aza analog of the Achmatowicz rearrangement', using substrates such 

as 1 (cf. Ij3a). - Similar transformations had previously been accomplished only in a format 

wherein fully aromatic pyridines result3 (cf. L+z). This limitation restricts the usefulness of 

the process to a considerable extent, because potential chirality present at the furfurylic me- 

thine of 1 would be lost. It was observed that the subtarget enones 3a cannot be made directly - 

from 1, by either the Achmatowicz2 or the Lefebvre 
4 

methods. Apparently, the double bond pres- 

ent in compounds of the type 3a causes their rapid destruction under the conditions of the re- - 

arrangement. Success was finally achieved as described below. 
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Starting materials 7-11 were prepared by Ben-Ishai5 or Speckamp -- reactions, in good yields 

(77-91%j7. Dimethoxy derivatives 12-15 were obtained in excellent yields (chromatographed8) upon -- 

subjection of crude 8-11 to the action of Br 9 
-- 2 

in methanol . Each dihydrofuran was produced as a 

mixture of four diastereomers, as evident by NMR. These were not separated. 
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a. Furan, ether, BF30Et 
2' 

RT, 75-80%; b. LiBH 4, EtOH, THF, O°C, 90% 
15e 

; c. NaH, THF, RT, 80%; 

d. Ac20, pyridine, RT, 97%; e. Br 
2' 

MeOH, ether, -40DC, then NH 
3(g)' 

-4O'C to RT, 85-95%. 

The double bond in compounds of the type 12 was readily removed with 5% Rh(A1203) under - 

1500 psi of H2 (25OC)l'. The complete survival of a CBZ group (entry 19) demonstrates that these - 

seemingly harsh conditions are in fact quite mild. Tetrahydrofurans 16-19 were thus obtained in -- 

quantitative yield. Rearrangement of crude 16-18 to the desired heterocycles occurred smoothly -- 

upon exposure to 15 mol% trifluoromethane sulfonic acid in THF (freshly distilled from Na-benso- 

phenone) containing two molar equivalents of water (25'C, 2-3h)11. Compounds 21-23 were formed -- 

stereospecifically, the methoxy group emerging with the axial orientation in each case. Chroma- 

tography (Baker 60-200 mesh silica gel, EtOAc/hexanes in various proportions depending on the 

sample) provided pure products (74-919). Monocyclic compound 19 was rearranged under slightly - 

different conditions, leading to hemiamidal 20 l2 (95% crude). - This unstable compound was not pu- 

rified. 
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going investigations, we report that elimination of methanol from 21-23 is readily induced by -- 

refluxing in benzene in the presence of15mol% quinolinium camphorsulfonate (QCS) 13 . For in- 

stance, enamide 24 (Ri=RL=CH2) 

12 

may be obtained from 21 in 88% yield. Further rearrangement of 

24 to enone 25 (R =R =CH2) - - may be achieved with 15 mol% DBU in dry THF (RT, 85%) 
14 
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It is recognized that optically active alkaloid synthons could be obtained from optically 

active E-11. Clearly, these could be made from optically active, N-protected furylglycines, -- 

using established methods for aminoacid manipulation 
15 . Efficient resolution of (+)-methyl-N- 

16 
acyl furylglycinates is in fact readily achieved by the use of esterase enzymes . We are ac- 

tively pursuing the ramifications of the newly uncovered methodology in connection with the to- 

tal synthesis of various alkaloids and unusual aminoacids. Developments in these areas will be 
17 

reported in due course . 
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fgd, lH, J =5.9, J2=8.6 Hz), 4.647 
C: 159.4??, 151.4, 143.25, 110.54 

107.72, 69.12, 49.95; IR: 3285, 3186, 1730,21490, 1415, 1355, 1300, 1235, 1165, 1105, lOiS, 
1035, 1020, 975, 945, 915, 815, 760. 20: crude, oil, mixture o 
as a result of slow interconversion ofrotamers of CBZ group; 

f 
stereoisomers, complex NMR 

H: 7.30 (br. s., 5H), 5.62 
(bf. dd, 2H), 5.15 (br. dd, ZH), 4.05-3.80 (br. m., 3H), 2.10-1.60 (br. m., 7H); MS: 321 
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2.05 (br. m., 8H); 13C: 205.63, 174.63, 77.84, 60.21, 55.78, 34.83, 30.07, 29.01, 18.78; 
MS; 183 (M+), 152, 125, 84 (loo%), 72; IR: 2970, 1710 (br.), 1415, 1360, 1260, 1170, 1095. 
22: thick oil; 'H: 6.040 (t, lH, J=4.5 Hz), 4.049 (t, lH, J=6.2 Hz), 
1,70 (compl. m., 10H); 

3.338 (s, 3H), 2.70- 
13C: 206.12, 170.58, 78.44, 58.63, 55.56, 34.20, 32.48, 27.60, 22.52 

18.46; MS: 197 @I+), 182, 166, 154, 139, 98, 71, 43 (100%); IR: 2980, 1735, 1655, 1420, 
1365, 1345, 1260, 1185, 1085. 23: m.p. 123-125OC; lH: 5.163 (t, lH, J=4.6 Hz), 4.609 (dd, 
lH, Jl=5.4, J2=9.2 Hz), 4.451 G, lH, J=9.2 Hz), 
(s, 3H), 2.759 (ddd, lH, Jl=6.2, 

4.279 (dd, lH, Jl=5.4, J2=9.2 Hz), 3.465 

16.0 Hz), 2.314-2.181 (compl. m., 
J =9.5, J3=16.0 Hz), 2.431 (dad, lH, Jl=4.9, J2=6.9, J3= 
P H); 13C: 204.04, 156.55, 80.82, 63.06, 56.98, 55.94, 

34.51, 28.81; MS: 185 CM+), 154, 99, 82, 72 (100%); IR: 3010, 2950, 1750 (br.1, 1415, 1340, 
1245, 1205, 1175, 1110, 1095, 1055, 1035, 965, 925, 895. 24 (Rl=R2=CH2): lH: 6.958 (dt, 1H 
Jl=2.2, J2=7.8 Hz), 5.249 (dt, 1H. ~1=3.8, J2=7.8 Hz), 4.‘i58 (br. t, 1H. J=8.9 Hz), 3.25- 
2.88 (compl. AB q, 2H, J -21 Hz), 2.38-2.25 (compl. m, 2H)- MS: 151 CM+), 123, 94, 68 
(100%); IR: 2920 1685 (g-) . , 1395, 1250, 1165, 1135. 25 i 

J1=2.0, J2=4.6, i3=10.4 Hz), 
(R =R2=CH2): 'H: 7.026 (dad, lH, 

6.203 (dt, lH, J =2.3, 
J2= 4.6,1i3=20.7 Hz), 4.30-4.08 (compl. m, 1H , f 

J2=i0.4 Hz), 4.726 (ddd, lH, J =1.9, 
3.811 (br. d, J=20.7 Hz), 2.60-2.0& (compl. 

m, 4H); C: 194..66, 174.40, 145.76, 127.70, 61.05, 40.15, 29.69, 20.37; MS: 151 CM+), 

123, 109, 68 (100%); IR: 2920, 1675 (br.), 1415, 1375, 1255, 1160. 
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