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The wide applicability' of N,N-dimethylhydrazones in or-
ganic synthesis, in particular in C—C bond formation, is
known. A synthesis of chiral hydrazones has therefore
aroused considerable interest. Both enantiomers of 1-amino-
2-methoxymethylpyrrolidine were prepared’ and they were
condensed with aldehydes and ketones to give chiral hydra-
zones which proved to be effective reagents in asymmetric
synthesis®. In this class of compounds, the source of chirality
is an asymmetric C-atom in the pyrrolidine moiety.

A more straightforward approach to optically active hydra-
zomes is the reaction of o-lithio-N, N-dimethylhydrazones with
(—)-(S)-menthyl p-toluenesulfinate*; this method avoids the
multistep synthesis of the chiral hydrazine®. Thus, we have
now investigated the reaction of 2 equivalents of easily availa-
ble!* dimethylhydrazones (la-g) with 2 equivalents of li-
thium diisopropylamide in tetrahydrofuran and then with |
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equivalent of (—)-(S)-menthyl p-toluenesulfinate at —78 °C
which affords the optically active e-sulfinylhydrazones [(R)-
2a-g] in high yields (Table 1). Attempts to use 2 equivalents of
lithium diisopropylamide and only 1 equivalent of N,N-dime-
thylhydrazone resulted in the isolation of considerable
amounts of N, N-diisopropyl-p-toluenesulfinamide. The abso-
lute configuration at the S-atom was assigned as R on the ba-
sis of the reasonable assumption that also this reaction, like
many other Andersen-type syntheses, proceeds with inversion
of chirality at sulfur®. In the cases of 2¢, 2d, and 2f, this in-
version was confirmed by conversion into the known optically
active 2-oxoalkyl sulfoxides (3).
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The ( £/ Z)-ratios reported in Table 1 were determined by 'H- and "*C-
N.M.R. spectrometry after the solutions of compounds 2 in CDCl,
had been allowed to stand overnight, the configuration at the C=N
double bond being tentatively assigned either on the basis of the 'H
chemical shift values reporied for aldehyde®’ and ketone® dimethy!-
hydrazones or by empirical correlation of the influence of the position
of the dimethylamino group on the 'H- and "*C chemical shifts.
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The o-sulfinylhydrazones obtained by the described proce-
dure were found to be enantiomerically pure at the S-atom.
For compounds 2a and 2f, this was demonstrated by 'H-
N.M.R. spectrometry using the chiral shift reagents Eu(tfc),
and Eu(hfc)s, respectively, under the conditions pre-estab-
lished on racemic samples (molar ratio substrate: shift rea-
gent=5:1). Further, compounds 2¢ and 2d were converted
into the corresponding enantiomerically pure (R)-2-oxoalkyl
sulfoxides (3¢ and 3d, Table 2) by reaction with copper(1l)
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Table 1. Synthesis of a-Sulfinyldimethylhydrazones (2)

2 Yield m.p. 35S Molecular C=N CH—R?
[l 1°CY (AW formula® (E/Z)- Epimer
acetone) ratio® ratio®
a9 ¢ +183.2°  C; H;(N,OS (224.3) 100/0 -
b8 ¢ —  1.05°%¢C;,H sN,08 (238.3) 95/5 S§5/45
¢ 85 ¢ +150.5°¢  C;;HsN,OS (238.3) 75/25 —
d 85 ¢ +131.9°¢  C,3HN,0S (252.4) 45/55 —

€ 60 41-43° 415540
£90  122-123° — 65.2°°
g 80 ¢ — 39.3°

CisHpNLOS (278.4) 90/10 60740
Ci7H2oN-08 (300.4) 15/85 —
CisH2:N,0S (314.4) 10070 100/0

SYNTHESIS

Table 2. 2-Oxoalkyl Sulfoxides (3) obtained from a-Sulfinylhydra-
zones (2) by Hydrolysis

3 Yield m.p. oty e.e. value Molecular
[%) [°C}] (1, (enantiomeric formula or
acetone)  excess) [%] m.p. [°C]
reported
¢ 95 38° +255.0°* 100° low®?
d 95 69-70°  +260.0° 100° 69-70°10-13
e 90 77-94°9 4+ (518°7 — 100-101.5°"2
f 9 81-83°  +227.7°  85¢ 82-83.5°"
g 90 104 -1 I2°d + 873 ed C|«H|(,O:S 12724)"

* The microanalyses were in satisfactory agreement with the calcu-
lated values: C, +£0.20; H, +£0.21; N, £0.21.

* Low-melting material.
¢ 5, acetone.
¢ Rotation of (E/ Z)-mixtures.

As determined by '"H-N.M.R. spectrometry.

acetate®. It must be noted that the maximum optical rotation
value reported® for compound 3¢ corresponds to 81% optical

purity. The 2-oxoalky! sulfoxides 3e, f, g were obtained in
high yield using copper(IT) chloride® but with partial loss of
enantiomeric purity, probably because of the slight acidity
(pH 4) of the reaction medium. Attempts to hydrolyze the a-
sulfinylhydrazones 2a, b to the corresponding aldehydes 3a,
b were unsuccessful under a variety of conditions; this is very
likely due to the instability of a@-sulfinylaldehydes.

a-Sulfinythydrazones (2a-g); General Procedure:
A stirred suspension of the e-lithio-N, N-dimethylhydrazone' (15.24
ramol) in tetrahydrofuran (37 m}) is cooled in a dry, oxygen-free argon

* (@] +243.3° (¢ 1, methanol).

® Determined by '"H-N.M.R. spectrometry using Eu(tfc); as shift rea-
gent under the conditions pre-established with a racemic sample:
molar ratio Bu(tfc); isubstrate=5:1.

¢ Determined by comparison with previously reported'’ values.

¢ Mixture of diastereoisomers.

¢ calc. C70.56 H 592
found 70.49 5.97

atmosphere to —78 °C. A solution of (~)-(S)-menthyl p-toluenesulfi-
nate® (2.254 g, 7.62 mmol) in tetrahydrofuran (35 ml) is slowly added
during 20 min. After a further 30 min at —78 °C, the pale yellow, clear
solution is quenched with saturated ammonium chloride solution (40
ml), and extracted with ether (3 x 20 ml). The organic extract is dried
with sodium sulfate and evaporated in vacuo. The residual product is
purified by flash chromatography'' using ethyl acetate or diethyl ether
containing 1-6% of triethylamine as eluent. [In the absence of triethyl-
amine, compounds 2, d, e, g are cleaved to some extent by the silica
gel to give the corresponding ketones].

Table 3. L.R. Data and Selected” 'H- and *C-N.M.R. Data of Compounds 2 and 3

Comp- LR. (CHCL;) 'H-N.M.R. (CDCl;/TMS;p1) BC-N.M.R. (CDCl3/TMS, )
ound viem™'} & [ppm] o [ppm]
2a 1578 (C=N); CH,: 3.66 (d, /=6.4 Hz); SO—CH;: 60.4; C=N: 121.6
1100-1000 (S==0)  CH==N: 6.24 (t, J=6.4 Hz)
2b 1575 (C=N); CH—C=N:3.2-3.9 (m); (E) SO—CH: 61.5, 63.2; C==N: 127.5, 127.7
1100-1000 (S=0) (E) CH==N: 6.02 (d, J=6.0 Hz); 6.14 (d, J=6.0 (Z) SO—CH: 65.5, 67.1
Hz)
2c 1625 (C=N); (E) CH,: 3.60, 3.69 (AB system, J=14 Hz): (E) SO—CH,: 65.5; C=N: 157.4
1100-1000 (S=0) H,C—C=N (s, 1.94)
(Z) CHa:: 3.90, 3.99 (AB system, J=14 Hz): (Z) SO—CH,: 58.7; C=N: 160.8
H;,C—C==N: (s, 1.98)
2d 1620 (C=N). (E) SO—CH.: 3.70, 3.82 (AB system, J=14 Hz) (E) SO—CH,: 62.4; C=N: 163.4
1100-1000 (8=0Q)  (Z) SO—CH,: 397 (8) (Z) SO—CH,: 58.1; C==N: 164.8
2e 1620 (C=N); (E) CH: 3.35 (1); Ar—CH,: 2.20 (s) (E) SO—CH:68.9, 71.5; C=N: 162.7, 163.3
1100-1000 (S=0) (Z) CH: 3.40 (t); Ar—CHj: 2.22 (s) (Z) SO—CH:61.5, 64.3; C=N: 166.3, 166.7
2f 1665 (C=N); (E) CH.: 394, 3.75 (AB system, J=14 Hz); (E) CH,: 67.2; N(CH.),: 47.0
1100-1000 (S=0)  N(CHa),: 2.34 (s) (Z) CH,: 57.4; N(CHs),: 474
(Z) CH.: 435, 4.28 (AB system, J=12 Hz);
N(CH_3)2.' 2.36 (S)
g 1630 (C=N); SO—CH: 433 (5); H,C—C==N: 2.00 (s) SO—CH: 79.9; C=N: 161.0
1100-1000 (S=0)
3¢ 1710 (C=0): CH,: 3.85 (s); CO—CH;: 2.25 (s)
1100-1000 (S=0)
34d 1710 (C=0); SO—CH,; 3.75, 3.86 (AB system, J=13.5 Hz)
1100-1000 (S=0)
3e 1710 (C==0); CH: 3.25-3.7 (m); Ar—CH;: 2.42 (s)
1100-1000 (S=0)
3f 1710 (C=0); CH,: 4.23, 450 (AB system, J = 13.5 Hz);
1100-1000 (S==0)  Ar—CHa: 2.40 (s)
3g 1710 (C=0); CH: 4.55 (s), 4.62 (s); CO—CHa: 2.00 (s). 2.30

1100--1000 (S=0)

)

@ Only those chemical shifts are listed which are significant for structure and/or isomer ratio determinations.
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2-Oxoalkyl Sulfoxides (3c-g) from a-Sulfinylhydrazones (2); General
Procedure (cf. Ref.%):

To a solution of the a-sulfinylhydrazone (2; 1.0 mmol) in tetrahydro-
furan (20 ml) is added copper(II) acetate (for 2¢, d; 0.4 g, 2.0 mmol) in
water (20 ml) or copper(1I) chloride (for 2e, f, g; 0.188 g, 1.1 mmol) in
0.02 normal phosphate buffer (8 ml; pH 7). The mixture is stirred at
25 °C for the appropriate time and is then worked up as described pre-
viously. The crude product 3 is purified by flash chromatography'' on
silica gel using ether containing 5-22% ethyl acetate as eluent.
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