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The first regioselective o-deprotonation and functionalization of electron-deficient allenamines are described here. The acidities of o- and
y-allenic protons of these allenamides are readily differentiated using strong bases, thereby allowing regioselective substitutions at either the
o- or y-allenic position. A specific synthetic application of the novel a-substituted allenamides in intramolecular Pauson—Khand-type
cycloadditions is also described here.

We recently reported preparations and reactivities of a new

class of nitrogen atom substituted allenes that demonstrate Scheme 1
superior stability to the traditional allenamined. The -
improved stability was a direct result of substituting an R2 X/S—-
electron-withdrawing group on the nitrogen atéMmOur 2 - R
specific design for these allenamides features either an O™y R 0 N>=. -H2,
imidazolidinone or oxazolidinone moiety to provide access H He HY,
to chiral allenamide4 [Scheme 1F. These chiral allenamides 1: allenamides
were shown to undergo inverse demaneH2] cycloaddition regioselectivity lR-M

R2 RZ
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deficient allenamine%/ we have continued our efforts in  allenamides using various electrophiles. As summarized in
developing methodologies employing these allenamides asTable 1, treatment of allenamindand7—9using 1.2-1.5
novel organic synthons. Specifically, we explored function-

alizations at either the- or y-carbon of allenamides via ]
deprotonated allenamidesor 3. Although regioselective  Taple 1

deprotonations have been reported for allenaniirzexd

" . a H b
allenol ethers, deprotonations of allenamides and their entry _starting allenamide product yield
subsequent reactivities have not been studlié¢e report N N
here our first success in regioselective deprotonations of N Ph N Ph
allenamides and the applicationscekubstituted allenamides 1 O)\N 4 O//I\N 10  90%
in intramolecular Pauson—Khand-type cycloadditions. ):.: >:.=

The most important question to be addressed is whether H, Me
the a- andy-allenic protons irl possess sufficient difference o’» o/>
in their acidities to allow regioselective deprotonations via )\N 7 //I’\N
appropriate bases. Toward this goal, we first examined o ):.: o ja—
deprotonations of the allenamidé As summarized in Hy R
Scheme 2, compountlwas treated with a variety of bases 5 11: R=Me 84
| 3 12, R=TMS 56
Scheme 2
4 13: R=n-BusSn 92
- /é‘ 1) base, THF /g‘ - /@_
N -78°C, 1h N N (@] 0
o)\N Ph —'Hz)ozo O)\N Ph o//l\N Ph . o)\N Ph . O//L:'}—-Ph
\F.=< ¢ /E.z ):.:egi‘ y — >: _
H H D D > =
“a ! 5 Ha g H, R
entry base eq %D yield of 4+45+6 ratioof5:6
5 14: R=TMS 73
1 LHMDS 1.0 0% no reaction -
2 LDA 10 50 notisolated  100:0 6 15: R=Bn 48
3 LDA 15 76 88% 100:0
O
4 nBuli 1.0 50 notisolated 100:0 Q‘Ph
5 nBuldi 15 75 88% 100:0 7¢ 8 o~ N 16a 58
6 nBuli 20 100 90% 100:0 o=
7 sec-BuLi 1.5 70 notisolated 100:0 TBSOCH,(CHa)4CHa
8 tBuLi 10 67 76% 50:50 o o
D—Bn ):>-Bn
o : o . 8° 7N 9 o N 16b 25°
in various equivalents followed by quenching with@ With )=_= —
the exception of LHMDS [entry 1], gll of other bases H TBSOCH;(CHy)sCHo
surveyed were capable of deprotonatiigin most cases, O/B"
the a-deuterated allenamidg'® was observed as the only )\N Bn
O

product, but when-BuLi was used, ther-deuterated allen-

. . 9 9 ==17 8
amide6 was also found in an equal amount [entry**#The M
extent of deuteratidi® at theo-carbon varied depending on ) i i
the amount of base that was used. The useBéLi [entries a. All reactions were carried out in anhydrous THF and

: o 1.25 eq of n-BuLi was used. b. Isolated yields. ¢. 1.1 eq

4,5, and 6] or LDA [entry 3] appears to be the most efficient, of HMPA was used. d. 55% recovered starting material.
especially under the conditions shown in entry 6.

Having established the selectivity fardeprotonation, we
were able to efficiently functionalize the-position of equiv of n-BuLi followed by additions of a variety of
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Wantanabe, M.; Okuda, K.; Nakamura, Qetrahedron1996, 52, 6581. 10—17in 48—92% yields. The alkylation using a primary
(c) Farina, V.; Kant, JTetrahedron Lett1992, 3559 and 3563. .

(7) Kimura, M.; Horino, Y.; Wakamiya, Y.; Okajima, T.; Tamaru, Y. iodide such as ICHCH_Z]3CH20TB_S or |CHZ[CH2_]4CH2'
Am. Chem. Sod 997,119, 9, 10869, and references therein. OTBS proceeded effectively, leadingt6aand16bin 58%
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mide-substituted allenes: Corbel, B.; Paugam, J.-P.; Dreux, M.; Savignac,

P. Tetrahedron Lett1976, 835. also quite stable, althoughl was found on occasions to
) 3(:(11\?3/@” r;t;\ichcEﬂ]ggundz WMeée identified and characterizedtb}NMR, undergo a rearrangement, giving rise to a 1,3-butadiene.
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(11) (a) The ratio 0B to 6 was determined by BNMR and GCMS. (b) The most preferred conformation of these new allenamides
The extent of deuteration at-carbon was determined B NMR. is quite different from that of parent allenamides. For
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example, as shown in Figure 1, AM1 calculations reveal that
the oxazolidinone rings or dipoles of the carbonyls groups
are oriented in opposite directions8rand18 [prepared from

Scheme 4
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Figure 1. R1_Ph orH

=TMS orH

methylating thea-lithiated allenamide8], although the  55%, and 50% yields, respectively [Scheme 4]. To the best
oxazolidinone ring remains equally coplanar with the allenic of our knowledge, these are the first examples of Patison
moiety in both8 and 18. The conformational preference Khand-type reactions involving nitrogen-substituted al-
shown for8 has been employed in the proposed mechanistic lenes!>'®These examples also suggest that our allenamides
model for rationalizing the observed diastereoselectivity in possess synthetic potential in transition metal mediated
[4 + 2] cycloaddition reactions of allenamiddsand 7—9 processes.

with heterodiene$.We are currently examining the effect ~ Although cycloadditions could take place at either the
of the conformational preference of new chiral allenamides internal or terminal olefin, we only observ@@—25resulting

10 and 14—18 on the stereochemical outcome of their from participation of the terminal olefin in the cycloaddition,

reactions with heterodienes.

Having established the selectivity for tlelithiation of
allenamides, we further examined the potentigt-tithiation.
By blocking theo-position with a methyl group, deproto-
nation of the allenamidé&8 at they-position usingn-BulLi
became feasible as shown in Scheme 3. Addition £ B

Scheme 3
/3_ ) n-Buli, THF o)
)\ Ph .78°C,1h W
o“ N

D

>: = ) D20 >:.=-g{;‘
o, H
60% Me Y

18 19: ratio: 2:1

y-deprotonated.8 led to they-deuterated allenamidE9 in
60% yield. This result demonstrates thatandy-positions
of the parent allenamidesand7—9 can be functionalized in

and did not find the other possible corresponding regioisomer
[shown as26]. This regioselectivity is likely a result of the
Mo metal complexing to the less sterically congested terminal
olefin, thereby leading to the formation of bicyclic systems
containing the enamide functionality which can be used for
further synthetic transformation. This regioselectivity appears
to agree with those reported by Brumméhtbr Pauson—
Khand-type cycloadditions using 3,3-disubstituted allenes.
We have described here successful regioselective depro-
tonations of allenamides and demonstrated their subsequent
synthetic potential in PausetKhand-type cycloadditions.
We are currently developing a number of different intramo-
lecular cycloaddition methodologies using new allenamides
prepared from the deprotonation protocol described here.
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maceutical Research Institute for financial support.

Supporting Information Available: Experimental pro-
cedures as well a8H NMR spectral and characterization

a sequential manner. In addition, we observed a modest butdata for all new compounds. This material is available free

consistent diastereomeric induction in tpeleprotonation.
To demonstrate the synthetic potential @fmetalated
allenamides, the allenamid@8—21were prepared in 57%
and 70% yields, respectively, via alkylations aflithiated
7 or 8 using 5-iodo-1-trimethylsilyl-1-pentyne and 0.2
equiv of HMPA. The allenamid@2 was prepared in 70%
yield via desilylation of20 using KCO; in MeOH. A
subsequent intramolecular Pausdthand-type reactiohd*3
of 20—22 using 1.2 equiv of Mo(CQ}* provided the desired
[2 + 2 + 1] cycloaddition product23, 24, and25 in 59%,
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