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Abstract — Benzylic azomethine vlides (Y) generated by deprotonation of
the correspending tertiary amine HM-oxides (1a, 1b, 4) react intra-
molecularly with the suitably positioned unactivated double hond to yield
the corresponding fused membered pyrrolidines (2a, 2b, 5). A competi-
tive evolution of the ylide is observed at low temperature leading to the

corresponding head to head piperazines {3, £, 8).

We have proposed a new access to various unstabilized azomethine vlides (¥) by
base deprotonation of the corresponding tertiarv amine N—oxides.la The mechanism
invelves an initial iminium salt formation which is deprotonated in its turn (Scheme
1).
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These entities are highly reactive since thev are able to cycloadd with various

non-activated dipolarophiles to yield the corresponding five membered hetern—

1b

cveles. Some limitations have been observed with the gem disubstituted double
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bonds which rcannot he trapped by the forried vlides, and with the bepzvlic M-
oxides which give piperazines instead® of creloadiducis with dipnlaronhi!es.lh

For a plarned synthetic gpplication of cur method it wes of importance to krew §¢
the enerpetic gain of intramolecular reaction nould gllow the eveloaddition botween
a herzylie vlide derived from M-oxide {1aY and eonvenientlv situatad davhiz hond,
resulting in the formation of the trievelic compound (%a), ‘Morenver, it apprared
irteresting to study the nessihilitv of seneratire the tricvelic eomprnnd 17h)
bearing o quaternarv cerbon center by trapping the mem disubstituted don®le hand
hv the N-oxide (1h) derived vlide. Finallr, the chain length influenee to the
cveloaddition efficiency was stucdied in the ecase of the MN-oxides (4 and T), Ve
report here the preliminary results obtained hv treating the M-oxides (1a, Ih |, 4
anc z) with LDA gt various temperatures,

The M-oxide (1la), slowly added to TNA in TIF at low temnerature (-78°C}, led

o
cuantitatively” and stercospenifically to the cis ring iunction trievelic commnound
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Under the same conditions, the H-oxide (b} hearing a pger disubstituted doyble
hond gave poor vields of the expected pyrrolidine (Ih) (13%), A mixture of trans
and cfs piperazines (2+3e) i= formed competitively (11%) (3t/3c = 1.6). Tlowever,
when the reaction was rur at N1°C, 24% of the auaternarvy carbon crelnadduct was
obtained as A single ofs ring junction produet, besides 30% of a mixture of
piperazines (3t+2c). When the chain Innpth between the dipole pnd the olefin was
inereased, the cyetisation rete slowed as illustrated with M-oxides {4 and ™. In
the former case, enlv 5% of the seven membered tricevelic compounds (§) (5t/5c =

16) were formec at low tempersture, while 26% of dimerization cccurred leading to

the trans and _(_:]_5'3 piperazines (R} (Et;’ﬁc = 1.2). When the reaction temperature
was rveached to 0°C, 482 of the isomeric pyrrolidines (§) (5t/fc = 7Y formed.
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At 25°C, the formation of (5) decreased to 30% and the ratio (5t/5¢) to 5. The
stereochemistry of the major Isomer (5t) was assigned to be frans on the basis of
the nmr spectra. The benzylic methine proton exhibited a doublet with a coupling
constant of 18 Hz a typical diaxal value for a trans fused adduct while the minor

isomer cis coupling constant was 7 Hz,
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In the case of the N-oxide (7), the reaction was run only at 0°C and afforded the

unstable dimeric products (8) in poor vields.
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The results obtained in the course of this work are in agreement with the
exceptional reactivity of the vlides generated by N-oxides deprotonation. The

quantitative formation of (2a), the creation of a quaternary carbon center in (Zb),

and the cyclisation of (4) in good yield into the seven membered system (5) are
the best illustration of this reactivity., When the temperature reaction is too low,
or the chain length too long as in (7), dimerization into crowdy unstable

piperazines (3, 6 and 8) is observed.
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EXPERIMENTAL

Proton (1H nmr} or carbon (13(2 nmr) spectra were recorded in Brucker WP 200-5%
{200 MHz}, chemical shifts from tetramethylsilane are given in &. Low resolution
mass spectra {ms) were obtained on a AEI M5 50 spectrometer, Purification were
achieved on Silica gel by column chromatoaraphy f{elution] and preparative thin

layer chromatography (tic, elution).

Materials. The N-oxides (1, 4, 7) were prepared by H:!O2 oxidation of the

cerresponding tertiary amines.q

General procedure, The amine oxides {1 mmol} were dried, just before using by

heating under wvacuum at 40°C in a three-necked flask for 4 h. Anhydrous THF
{50 mi} was added with & syringe through a rubber septum and the solution was
siphonated in LDA (15 mmol) in THF {50 ml). The reaction was monitored by

vapor phase chromatography [(vpe) and thin layer chromatography (tle, efution).

N, N-Dimethyl-2-(2-propenyloxy)benzylamine N-oxide (1al,

Obtained by H202 oxidation of the corresponding tertiary amine; 'H nmr (60 MHz)
6§ 3.12 (s, 6H}, 4.50-4.85 (m, 4H), 5.15-5.60 (m, 2HY, 5.65-6.50 {m, 1H}, 6.80-

2.10 (m, UH): ms mfz 191, 147, 91,

N, N-Dimethy[-2-(2-methy!-2-propenyloxy)benzylamine M-axide (1b),

Obtained by H,0, oxidation of the corresponding tertiary amine; "W nmr (50 MM2)
§ 1,52 (s, 3H), 2.78 (s, 6H), 2,05 (s, 2H}, 4.12 (s, 2H), 4.75-4,90 (br s, 2H),

6.25~7.30 (m, &H}.

1-Methy!-4H-2,3,3a,%b~tetrahydropyrrolo[2,3-dlbenzolblpyran (2a).

The N-oxide (la) (0.39 g, 1.85 mmol) was slowly added at -78°C to LDA (6.4
mmol) in THF (60 mi). At the end of the addition, tlc analysis r(‘.HZCIz—MeOH
%0:10) revealed the complete disapearance of fla], and vpc showed the exclusive
farmation of {2a} as a single isomer. Usua! workup vyielded crude product (2a).
Preparative tlc on silica gel (CH2CI2—MeOH 99:1) gave the pure prc»duct3 (0.20 g,
572). 'H Nmr (200 MHz) 6 1.39-1.72 (m, 1H), 2.02-2.28 (m, 1H), 2.31 (q, J = 9

Hz, TH), 2.38-2.45 {m, 1H)}, 2.43 (s, 3H), 2,93 (d, J = & Hz, 1H), 3,18 (dt,
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J =2, 9 Hz, 1H), 3.88 {t, } = 11 Hz, tH), 4.03 (dd, J = 5, 11 Hz, 1H], &.82-

¢

7.10 (m, 2H1, 7.10-7.50 (m, 2H}: '3C Nmr 24.97, 35.15, 40.06, 54.93, 62,77,

67.84, 117, 129, 121, 123, 131, 155; ms m/z 189, 188, 145, 131,

1-Methyl-3a-methyi-2,3, 3a, 9b-tetrahydropyrrolo{2,3-d Ibenzolblpyran (2b} and

N, N-dimethvi-2,3-di[2-(2-methy|-2-propenyloxy ) phery|lpiperazire  (3t+3c). The

N-oxide (1b) {0.298 g, 1.35 mmol) was slowly added to LDA {5.2 mmol} in THF (50
ml} at -78°C. Usual workup yielded a crude mixture containing (2b) and (3t +
3c). Preparative tic on silica gel {CH,Cl,-MeCH 99:1} afforded (2b) (0.035 g} and
(3t + 3¢} (3t/3c = 1.6, 0.031 g, 118), 3c 'H Nmr (200 MHz] § 1.77 (s, 1R}, 2.17
(s, 6H), 2,20-2.70 (m, &H), 4,27 (d, J =8 Hz, 4H), 4.67 (br s, 2H), 4,97 {d, J
= 13 Hz, 2HY, 6.60-7.60 [m, BH}; ms m/z 406, 391, 351, 320, 202, 162, 146,

The M-oxide [lb) (0,636 a, 2.8 mmol} was slowly added to LDA (9.1 mmo!Y in THF
(100 ml) at 0°C. Usual workup yielded a crude mixture containing (2b and 3t+3c)
in a ratio (3t/3c = 3). Column chromatography cn silica gel [CHZCIZ) afforded 2b
(0,247 g, 44%). 1H Mmr (200 MHz)} & 1,07 (3H, s}, 1.45-1,80 (m, 2H), 2.27-2.51
{m, 1H), 2.43 {s, 3H), 2.56 (s, 1H)Y, 3,23 (dt, J =4, 9 Hz, 1H), 3.72 {d, J =10
Hz, TH), 4.09 (d, J = 10 Hz, 1H), 6.90-7.60 (m, 4H); '°C nmr & 21.87, 33.46,
38,33, 40,14, 54.16, 69.63, 7i.19, 117.61, 119.85, 128,96, 132.08, 154.43; ms m/:z

203, 202, 188, 170, 145,

N,N-Dimethyl-2-(3-butenyloxy)benzylamine N-oxide (4],

Obtained by H2O? oxidation of the corresponding tertiary amine. 1H Nmr {60
MHz) & 2,21-2.89 (m, ZH}, 3,18 (s, 6H), 3.93-4.28 (m, 2H}, 4.53 (s, 2R}, 4,88-
5.44 (2H), 5.46-6,22 (1H), 6.77-7,77 (m, 4H); ms m/z 205, 161, 150, 107, 55,
Picrate mp (EtOH) 120°C., Anal. Calcd for C19H22N1|09: C, 50,67; H, 4.89; N
12.44; O, 32.00. Found: C, 50,19; H, 5.09; N, 12,41; Q, 32,14,

’

Cycloadducts (5t+5c) and piperazines (§t+6c).

The N-oxide (ﬂ] {0.209 g, 0.94 mmo!) was siowly added te LDA (3.5 mmol} in THF
(35 ml) at -78°C. Usuai workup vielded a crude mixture containing [§t+§c] {Et!gc =
16) and piperazines [6t+6c) {6t/6c = 1.2 as determined hv vpc analysis. Column
chromatography an silica gel fCH_?CEZ} affordec (6c) only (0,053 g, 28%): 1H Nmr

(200 MHz) & 2.15 {s, 6H), 2.33-2,66 (m, €H), 2.97-3,33 (m, 2H), 3.66-3.96 (m,
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4H), 4.54 (br s, 2H), %.98-5.21 (m, 4H), 5.76-6.09 (m, 2H}, 6.66-6.76 (m, 4H),

6.80-7.13 (m, 2H), 7.52-7.72 (m, 2H); ms m/z 406, 3SC, 320, 245, 225,

The N-oxide (4) {0,710 g, 0.5 mmol) was slowly added te LDA (2 mmol! in THF
{20 mi) at 0°C, Usual workup vielded a crude mixture ccntaining (5t+5c] (5t/5c =
7) as determined by wvpc analysis. Preparative tlc on silica gel (CH2C12—MeOH
95:5) afforded (5t+5c) (0.049 g, 48%). 5t: YH Nme (200 MHz) § 1.33-1.73 (m, 2H),
1,73-1.,98 (m, 2H}, 2.28-2,70 (m, 2H), 2.37 (s, 3H), 2,15 (dd, J = 6, 8 Hz, 1H),
3.56 {(d, J = 10 Hz, TH}, 3.86-4.16 {m, 2H), 6.93-7.67 [m, 4H). T3C Nmr € 29,87,
37.48, 38.98, 42,19, 56.24, 69.0, 69.2, 121.71, 124,11, 128.79, 135.0B, 153.99,

The cis isomer {5c) was characterized by the benzylic proton which appeared as a

doublet centered at 3.63 ppm with a 7 Hz coupling constant.

Piperazine [§_]. The N-oxide (7) (0,317 g, 1.35 mmol] was siowly added to LDA
(5.4 mmo!) in THF (50 mi} at 0°C. Usua! workup vyielded a crude mixture con-
taining (8c+8t) among undefined compounds. Column chromatography on afumina
(hexane—CH?CIz 60:40) and preparative tlc on silica gel {CH2CI2—MeOH 80:10)
afforded (gt] {0,030 g, 10%). 1H Nmy {400 MHz) & 1,67-1.93 (m, 4HF), 2.05 (s,
6H), 2.12-2.35 [m, 4H), 2.68 (d, J = 8 Kz, 2H), 3.08 fd, J = 8 Hz, 2H}, 3.25-
3.43 (m, 2H), 3.67-3.78 (m, 2H), 3.88 (s, 2H), 4.91-5.25 (m, 4H), 5.75-6.03 {m,
7H), 6.33-6.43 (d, J = 8 Hz, ZH}, 6.74-6.86 {dd, J = 7, B8 Hz, 2H}, 6.91-7,03

{e¢d, J =7, B Hz, 2H), 7,55 {d, 1 = 7 Hz, 2H); Cl-ms m/z Mt 435,
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