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bridged to give a cavitand using CH,BrCl/K,CO3.” The crystal
structure of a hexadecol derivative was resolved and will
be reported elsewhere.

The representative synthetic procedure of hexadecol 2 is
as follows: Resorcinol (4.2 g 38.1 mmol), octanal (4.5 mL,
28.8 mmol), and 4,4'-bisformylbiphenyl (1.0 g, 4.7 mmol) were
dissolved in 95% EtOH (50 mL) at 80T . Through the conde-
nser, conc. HCl (12.5 mL) was slowly added, and then the
mixture was stirred for 18 h at 80T under argon. After
cooling to room temperature, the solution was poured into
500 mL of water with shaking. The precipitation was filtered,
washed with 200 mL of water 3 times, and then dissolved
in minimum amount of hot MeOH. After standing overnight,
octol was filtered off and the filtrate was concentrated. The
concentrate was loaded on C-18 capped reversed phase flash
column (5X15 cm, 25% H;O in acetone and then 5 to 3%
H;O in MeOH).®® The best portions were collected and the
solvent was evaporated to give precipitates. The precipitates
were filtered through medium fritted glass funnel and dried
under high vacuum to give 1.2 g (14.6%) of hexadecol 2.

Conclusively we observed that the hetero condensation
procedure described above is an efficient method to get he-
xadecols which could be valuable starting vessels for multi-
functional hosts only if structually rigid bridging units (dial-
dehyde or bisresorcinol) were applied. The back-to-back con-
nected hexadecol 2 and 3 could be derivatized to biscavit-
ands and biscarcerands as well as monomers leading to a
new kind of polymers formed not by covalent bonds but
by n-n stacking interactions.!* Unfortunately pure hexadecols
2 and 3 are too insoluble in CH:Cl, or CHCl; to be useful
for guest recognition studies in nonpolar solvents. Prepara-
tion of more soluble hexadecols and their molecular recogni-
tion studies are in progress.
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A new class of reducing agents, dialkylamino-substituted
derivatives of lithium aluminum hydride have appeared use-
ful reagents for the selective transformation of organic func-
tionalities.! Especially, the successful conversion of primary
carboxamides to the corresponding aldehydes by lithium tris
(diethylamino)aluminum hydride (LTDEA)™*¢ and lithium tri-
piperidinoaluminum hydride (LTPDA) provides a new
methodology in organic synthesis.

Very recently, we have synthesized various dialkylamino-
substituted derivatives of sodium aluminum hydride, and ap-
plied them for selective reduction of organic functionalities.?
In the course of this study, we found that the sodium deriva-
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Table 1. Yields of Aldehydes in the Reduction of Representative
Primary Carboxamides with STDEA, STDBA, and STPDA in Te-
trahydrofuran®

Temp. Yields (%)

Amide

(C) STDEA* STDBA® STPDA‘
Benzamide 25 9593786% 85790  85% 95,89

50 8880 827906 88 84
0-Toluamide 25 70 65 66
4-Methoxybenzamide 25 91 87 95
2-Ethoxybenzamide 25 75 70 80
2-Chlorobenzamide 25 67 64 75
2-Nitrobenzamide 25 38 41 35
Nicotinamide 25 39 42 66
Acetamide 50 47 40 43
2-Chloroacetamide 50 25 26 24
Trimethylacetamide 50 68 66 68
n-Butyramide 50 53 44 54
Isobutyramide 50 77 68 71
Caproamide 25 35 3¢ 324

50 59,55¢50¢% 48,50 58,50
Octadecanamide 50 96 82 94
Cyclohexanecarboxamide 50 82 80 81

9Ratio of reagent to compound is 2:1, unless otherwise indica-
ted. Yields are based on the formation of 24-dinitrophenylhydra-
zone. *Reacted for 24 h for aromatic and 3 h for aliphatic. ‘Reac-
ted for 72 h for aromatic and 6 h for aliphatic. Reacted for
48 h. °Reagent : compound=1.5: 1. /Reacted for 1 h. #Reacted
for 3 h. 'Reagent : compound=2.2 : 1. /Reacted for 72 h. *Reacted
for 6 h.

tives effect such transformation equally well. Herein, we wish
to report a simple method for conversion of primary carbox-
amides to the corresponding aldehydes in good yields.
Like lithium aluminum hydride,® sodium aluminum hy-
dride reacts readily with only 3 equivalents of dialkylamine
with the evolution of 3 equivalents of hydrogen at 0 T, even
in the presence of excess amines, to form stable sodium
tris(dialkylamino)aluminum hydrides® (Eq. 1).

THF
NaAIH,+3 RZNHWNa(RZN)gAIHwL 3 H,t D
STDEAR=EY)
STDBA(R=Bu)

STPDARN=N_))

These sodium tris(dialkylamino)aluminum hydrides show
an unique reducing characteristics.® Excess reagent reduces
both aliphatic and aromatic carboxamides with evolution of
hydrogen slowly in an amount of less than 1 equivalent. In
the case of utilizing 2 equivalents of reagent, one reagent
is consumed for hydrogen evolution and the other for reduc-
tion, leading to the formation of aldehyde intermediate, as
is the case of reduction with the lithium derivatives.*

As shown in Table 1, all the sodium derivatives studied
are good enough to convert aromatic primary carboxamides
to the corresponding aldehydes. Benzamide is readily redu-
ced to benzaldehyde in 24-72 h at 25 T in yields of 90-95%.

Bull. Korean Chem. Soc. 1994, Vol. 15, No. 9 709

Derivatives containing substituents, such as alkyl, alkoxy and
halogeno groups on benzene ring, are readily accommodated
to yield better than 65%. However, the yield for nitro-
benzamide is significantly lower, apparently due to the reduc-
tion of nitro group itself by these reagents. Nicotinamide
undergoes the reaction in yields of 40-65%. The reduction
of aliphatic primary carboxamides requires a higher reaction
temperature (50 T) to afford better yields of aldehydes. The
yields of aldehydes from the aliphatic series are variable
with structure in the range of 25-95%. Generally, the more
sterically hindered aliphatic carboxamides are, the higher
yields of aldehydes are. Thus, the yields of aldehydes from
acetamide, n-butyramide and caproamide are only around
50%, whereas the yields from trimethylacetamide, isobutyra-
mide, octadecanamide and cyclohexanecarboxamide are 70-
95%.

The following procedure for the reduction of 4-methoxyben-
zamide with STDEA is illustrative. An oven-dried, 50-mL
flask, fitted with a side arm and a bent adapter connected
to a mercury bubbler, was charged with 0.454 g of 4-methoxy-
benzamide (3.0 mmol) and 1.7 mL of THF. To this solution
was added 4.0 mL of 1.5 M STDEA (6.0 mmol) solution in
THF at 25 C. The reaction mixture was stirred for 24 h
at that temperature. Analysis of the reaction mixture with
2,4-dinitrophenylhydrazine yielded 91% of the corresponding
aldehyde: mp of the hydrazone 252-254 C (lit.* mp. 253-254
).

The use of sodium aluminum hydride rather than lithium
aluminum hydride®® for reduction of organic functionalities
and preparation of other reducing agents would be desirable
because of lower cost of production and its relative mildness.
Therefore, sodium tris(dialkylamino)aluminum hydrides
would be used more widely in organic synthesis.
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We have reported that intramolecular radical addition to
properly activated olefins can be successfully employed in
the construction of carbon centers under sterically crowded
environment.! Since it is well known that the reaction of
samarium(Il) iodide? with the carbonyl group of ketones or
aldehedes generate Ketyl radicals, it would be interesting
to investigate the addition ability of ketyl radicals to olefins
under sterically crowded environment. The transformations
of interest can be represented by the following equation (1).

R
OH

smll
Vi 2 )

—

Mm

The results of the investigation were shown in Table 1.
Our study was focused only on the olefins with activating
groups, that is, electron withdrawing groups such as alkoxy-
carbonyl {(entries 1-4) or nitrile (entries 5-10) groups. The
yields obtained for the corresponding five membered ring
forming cases were not poor (n=1, entries 1 and 2). The
cyclization in which six membered ring would form (#=2,
entries 3 and 4), however, proceeded ineffectively. In parti-
cular, the coupling between the ketone group and the olefin
(R'=CH,) was not successful (entry 4). It has been known
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Table 1. Samarium(Il) iodine promoted cyclization to construct
a quaternary carbon center

Entry+* Educt Product (Yield)

" /" /mo

0 Sml, %z OH %z

Z - 3 L
R* = R+
THF/HMPA v v
1BuOH
n n n

1 xn=1, R=CO,Et, R'=H 1 (75%) -

2 n=1, R=COEt, R"'=CH; 2 (68%) -

3 n=2, R=COEt, R"'=H - 3 (43%)
4 n=2, R=CO,Et, R"=CH; (0%) -

5 n=2 R=CN, R'=H 4 (45%) -

6 n=2, R=CN, R'=CH; 0%) -

gN NC_HO
/ /0 Smlz g
THF/HMPA
tBuOH
m

7 m=1 R"=H 5 (61%)

8 m=1, R"=CH; 6 (61%)

9 m=2 R'=H 7 (71%)

10 m=2, R"=CH, 8 (74%)

2E/Z ratio of the starting materials (>9:1) (entries 1-6). *E/Z
ratio of the starting materials (7:3 to 15:1) {(entries 7-10).

that the rate of the free radical addition to olefins is much
more increased when olefin is activated with the nitrile
group than with the alkoxycarbonyl group.® This is what exa-
ctly observed when CO;R was replaced with CN. From the
entry 5 it can be learned that the 6-heptenyl radical type
cyclization can be realized albeit in low yield. The coupling
between the ketone and the olefin is, however, not yet feasi-
ble (entry 6).

The difference in the cyclization rates upon replacement
of the olefin activating group from CO,R to CN is clearly
shown in the case of producing fused ring products (entries
7-10). The cyclizations were, in fact, not possible for the ole-
fins substituted with alkoxycarbonyl groups. It could be, how-
ever, efficiently achieved even under sterically crowed envi-
ronment with olefins activated with nitrile groups.

A critical point that should be addressed is the stereose-
lectivity of the products formed. In each case single isomer
was observed exclusively. The excellent stereoselectivity has
been frequently reported in the samarium(Il) iodide promo-
ted couplings, especially in the intramolecular carbonyl-olefin
couplings in which the predominant formation of frans-pro-
ducts was observed.* The frans stereochemistry of the pro-
ducts 1 and 2 is also supported since no lactone was formed.
The cyclized product 3 has, however, a cis stereochemistry
since it was proved to be a lactone. The trans stereochemis-
try of 4 was also assumed, although the stereochemistry was
nor rigorously determined in this case.

This stereochemical aspect became more fascinating, con-
sidering the products obtained in the cases shown in entries



