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SUMMARY: An unusual fragmentation reaction that affords a carbamoyl anion
\ _2 discovered during the course of the synthesis of rigidified PCP analogues
(N is reported.

During synthetic efforts relating to the preparation of certain rigidified
analogues of phencyclidine for use in studying both the modulation of the NMDA
receptor complex and the topography of the associated PCP binding sites,] we
discovered an unusual fragmentation process which we report in this Letter.

The 8a-phenyldecahydroquinoline 1 was prepared in racemic form by
established methods.2 As we wished to examine the binding affinity of the optically
pure isomers of 1, a variety of methods to effect the chemical resolution of the
racemate were examined. The diastereomeric amides 2 prepared from 1 by reaction
with (1S)-(-)camphanic chloride were found to be easily separated by fractional
crystallization from 10% ethyl acetate in hexane. The structure of the pure (+)-amide
obtained by X-ray analysis is presented in Figure 1.3 Having successfully solved the
separation problem, all we needed to accomplish at this point was hydrolysis of the
amide bond of 2 to release the free optically pure amines (+)-1 or (-)-1.

J L ‘\% | K&
, CH: , E
Pyr 2Cla, ERO + diastereomer (+)-2
2. Separate by fractional

crystallization
1)-1
( ) ( - ) - 2

While numerous acidic and basic conditions were examined to bring about this
hydrolysis reaction, we found the amide bond to be quite reluctant to undergo
hydrolytic cleavage, a consequence, presumably, of the steric congestion about the
carbonyl group. Eventually, Gassman's conditions involving the use of potassium terz-
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butoxide (8 equiv.) plus water (4 equiv.) in ether were examined.4 Surprisingly, we
found that the formamide § could be isolated in good yield under these reaction
conditions! The free base was obtained in turn from this formamide by reaction with
phenyllithium in ether.5

AT

Figure 1, X-ray structure of the camphanic acid amide.

To rationalize the formation of the formamide 5 from amide 2, we suggest that
initial attack by the poorly solvated hydroxide ion occurs at the lactone carbonyl
group rather than the more hindered amide carbonyl. The new alkoxide anion
released in this process then initiates C-C bond rupture with formation of an
intermediate carbamoyl anion 4 which is protonated to provide 5. Experimental
evidence in favor of this reaction pathway was garnered by carrying out the same
reaction in the presence of potassium tert-butoxide in D20. The signal for the
formamide proton (5= 8.5 ppm) was reduced by ~1/2 in the 1H-NMR spectrum, and
the mass spectrum exhibited a strong Mt+1 peak (C16H29DNO, 244, relative intensity
63% in comparison to a 244 peak of 16% relative intensity for the undeuterated
sample) in addition to the M+ (C16H21NO) peak.
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To examine the possible generality of this fragmentation chemistry, we prepared

the camphanic acid amide of piperidine and examined

BuOK/H,0/Et»0.
1H-NMR and GC-mass spectral analysis.

its reaction with ¢-

In this case the formamide 7 was again formed as evidenced from
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To address the question as to whether the observed reaction course is a
consequence of the hindered nature of the camphanic acid residue, we prepared the o-

acetoxyacetamide derivatives 8 and 10 and subjected these to the t-BuOK/H20/Et20

cleavage conditions. In the case of 8, a ~1:1 mixture

of the formamide 5 and the -

hydroxyacetamide derivative 9 was obtained in 65% isolated yield. The formamide 7
was also obtained from the piperidine derivative 10, however, in this case the
reaction mixture was also comprised of piperidine and the o-hydroxyacetamide 11

2.8:1.6:1.1:4.5).
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this

While steric congestion clearly contributes to steering the course of the reaction,
process does nonetheless appear to be somewhat general. We currently know of

no other example of a related fragmentation reaction.6 This novel finding is worthy of
further exploration.?
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