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Figure 1. Projection view of the C-8 to C-14 portion of the lactone
ring of (a) 9-epi-leucomycin A3 (7) and (b) leucomycin Az (8) (R =
remainder of lactone ring).

hols, employing the ketones 4 or 9 in the reference beam,
were obtained for the hydroxyl region. The spectral data
obtained at 2 X 1073 M in CCly were exactly reproduced at
tenfold dilution, showing the intramolecular nature of the
H-bonding patterns observed. The 9-epi derivative 7
showed bands at 3618 and 3550 cm~! while the correspond-
ing dimethyl acetal derivative 5 showed bands at 3618,
3535, and 3482 cm~! providing clear evidence of intramo-
lecular hydrogen bonding of the C-9 hydroxyl to oxygen
electron pair donors. However, in agreement with results
reported by Omura,!® the C-9 hydroxyl groups of leucomy-
cin Az [and the dimethyl acetal derivative (6)] show single
strong hydroxyl bands at 3618 ¢cm~1, Therefore, we con-
clude that the configuration at C-9 of leucomycin Az is R,
as shown in Figure 1b, which is epimeric to the previous as-
signment.

The configuration at C-9 in spiramycin has been shown
to be the same as leucomycin As by chemical interrelation6
and should also be revised. The recently reported value of
Jg,10 = 9.0 Hz for maridomycin II'7 suggests that the con-
figuration at C-9 of this antibiotic is also R.
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New Synthetic Reactions, Alkylation of Lactam
Derivatives

Summary: Alkylation of the enolate equivalent of 1-
methyl-2-piperidone (la) and2-methoxy-3,4,5,6-tetrahyd
ropyridine (1b) gave only substitution at carbon; with
methyl vinyl ketone, la gave carbonyl addition but 1b gave
conjugate addition.

Sir: The direct alkylation of carboxylic acid derivatives has
rapidly become a very useful method in organic synthe-
sis.1-5 More recently, this methodology has been extended
to lactones.? For alkaloid synthesis, direct alkylation of lac-
tams has great potential for developing molecular architec-
ture. We want to report a study comparing the reactivity of
various lactam derivatives la-e¢, which is, in many respects,
in marked contrast to the behavior of lactone enolates.

(L

R
ia, R=CH; R'=Li
b, R =Li;R"=CH,
¢, R=R'=CH;

The enolate la wa¢ generated by the treatment of 1-
methyl-2-piperidone with lithium diisopropylamide or N-
cyclohexyl-N-isopropylam ide in THF at —78°. After 15-
min generation time, silylation with dimethylphenylchlo-
rosilane produced a quantitative yield of the C-silylated
product 26 [ir 1626 cm™1; nmr § 2.40 (3 H, s) and 0.10 (6 H,
s); see Chart IJ. “O” rather than “C” silylation normally
predominates with ester enolates.” The higher bond energy
of the amide carbonyl group rationalizes the opposite reg-
ioselectivity observed here. In contrast to lactone enolates,
the unactivated alkylating agents 3 and 4 react smoothly in
THF to produce 5° [ir 1635 cm™1; nmr & 3.96 (4 H, s) and
2.83 (3 H, s)] and 68 [ir 1639 cm™1; nmr 6 4.67 (2 H, br s),
2.84 (2 H, s), and 1.72 (3 H, br s)], respectively. It is inter-
esting to note that methyl vinyl ketone reacts highly reg-
ioselectively by carbonyl addition to produce 7% [ir 3378
and 1616 cm~1; nmr 6 5.5 (3 H, ABC), 2.82 (3 H, s), and
1.15 (3 H, s)] with no detectable amount of conjugate addi-
tion.

OR’
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Chart I
Reaction of Lactam Derivatives
Elec-
Deriv- tro-
ative  phile Prodyct (yield)** Time"¢  Temp, °C¢
CH, CH, ¢
CH, .
la  PhsiCl PhSi N7 (100) 15 min 0
1 hr -
CH, CH, 8
2
0]
la  CHJI n-CJ'I‘..‘dN-—CH.x (78) 12 hr -15
[¢]
8 hr -5

) 2
0O 0 o0 CH,
la X~ %N/ (68)
5
0

CH,
la I )‘\/\(5\'/ (72) 14 hr -15
6
o}
la ”Y o (57) 15 min =78
0 OH
7
/Y OCH,
0.0
b 3 N (58) 4 hr  Room temp
8
OCH,
b 4 N (60) 3 hr —i8
20 min 22
9
Ct Cl OCH,
1b N S N (37) 2 hr —78
12 hr Room temp
0 OCH,
b ~ SN (3D 5 min =78
o 20 min Room temp
10
OCH,
PhS '
b PhSSPh e SN (es) 3 min —78
Phs 30 min  Room temp
12
0 0]
CH,
e /Y N (29) 22 hr Room temp
0

—
=

@ The yields are for isolated pure product except as otherwise
noted. ¥ See ref 6. ¢ The enolate derivatives were normally generat-
ed at —78° for 2 hr. 9 Times and temperatures given represent
variables after addition of electrophiles. ¢ Mp 93-94°,

The metalated lactim 1b offers a simple approach to «-
substituted secondary lactams. Again metalation proceeds
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readily with lithium diisopropylamide (but not n-butyllith-
ium5) at —78°, Alkylation of the less reactive 1b with 3 or 4
requires room temperature to produce 8 [ir 1669 em™~!; nmr
53.82(4H,s),3.50 (3H,s),and 1.20 (3 H, s)] and 9 [ir 1672
and 1655 em~1; nmr 6 4.63 (2 H, br s, 3.50 (3 H, s), and 1.70
(3 H, br s)], respectively (see Chart I), whereas alkylation
of 1a proceeded at —15° for comparable times. In contrast
to la, addition of methyl vinyl ketone to 1b led to isolation
of only the conjugate addition product 10 [ir 1724 and 1675
cm™Y; nmr § 3.50 (3 H, s) and 2.05 (3 H, s)]. Comparison of
the spectral properties of the product of hydrolysis of 8 to
those of 10 confirmed the structure of the latter. This dis-

™/ OCH, 0 OCH,
0,0 . THF
N T NHTa =N
room temp
8 10

crepancy in behavior can be rationalized by assuming that,
with the less reactive lactim derivative, delocalization of
charge in the transition state of addition becomes more im-
portant. In agreement with this concept, the ketene aminal
lc only yielded the product of conjugate addition with
methyl vinyl ketone, 118 [ir 1721 and 1642 cm~!; nmr § 2.92
(3 H, s) and 2.10 (3 H, s)], albeit in low yield.

In an ancillary experiment, sulfenylation of 1b proceeded
to produce the bissulfide 12.8 This reaction is indeed gener-
al for enolates of carboxylic acid derivatives and should be-
come a useful entry into a-ketocarboxylic acid derivatives.8
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