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Chemoinformatics, Chemical Informatics

Elm

The mixing of information resources to transform data into information,
and information into knowledge...[Brown 1998]

A generic term that encompasses the design, creation, organization,
management, retrieval, analysis, dideemination, visualisation, and use of
chemical information into knowledge [Paris 2000]
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ABSTRACT
'
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\ Readily tunable and bifunctional L-prolinamides as novel organocatalysts have been developed, and their catalytic activities were evaluated
3 Fjl I = in the direct asymmetric Aldol reactions of various aromatic aldehydes and cyclohexanene. High isolated yields [up to 94%), enantioselectivities
° H fup to 39% ee], and anti-diastereoselectivities {up to 39:1) were obfained under the optimal conditiens.

Enantioselechve organocatalysis has recently provided a derivative catalysts were made by List and Barbas,? Mae-
research avemwe n which to explore the fimdamental Millan * Jorgensen * (zong.® and Yamamoto.” According to
chemical parameters such as reactivity, selectivity, and the Houk—List model * the catalysts are believed to stabilize
54 mechanizm and m domg so has led to the discovery of many the transition state through hydrogen bonding in proline and
valuable reactions and catalysts.! In this endeavor, the desizn




results in better vield but poorer selectivity (Table 1, entry
10 vs entry 9). We concluded that the 1:1 ratio of AcOH to
1b zave the optmal performance, where the ee value was
the most satisfactory (Table 1, enfry 2 vs entries 8—10).
A reprezentative selection of aldehwdes was evaluated
under the optimized condibions and the results obtained are
summzanzed m Table 2. The reactions of vanous substituted

Table 2. Scope of the Aldehydes 3 for the Direct Aldol
Feaction with Cyclohexanone 2 under Optimal Conditions®
OH O

o ¥ 0 mal b, 20 malls AcOH
R/LH (5 CHCls, 25 °C, 24-T2 h J\—é J\é

3 2

vield® dr o

entry R product (%) (oniifsynF (%, ondiP

1 4-NOzCgHy 4a 89 BErd a2

2 4-NOzCgHy da* 83 a3 BT

3 4-NOzCgHy 4a’ 81 farz2 a7

4 2-NOzC5Hy ib i aal o6

5 3-NO2CsHy dc T8 fad a4

B 4-CNCgH, 4d 89 a3 a2

7 4-CLCgH, de 83 BErd a4

B 2-CLCsH, if 83 a7 a2

] 4-BrCgH, ig 6 farz2 a7

10 Fh ih T BanT BT

11 1-naphthyl 41 41 a1 oo

12 2-furfuryl 4jr 53 B3 ]

13 4-MeCgH, ik 53 BOF20 7

= The reactions were conduwcted with 1b (20 meol %3). AcOH (20 mel
%), 3 (0.5 mmel), and MCHCL (1:1) (2 mL) for 2471 b (zee the
Supporting Information) at —23 "C. * Isolated yield of the mixrare of anrr’
. ‘Detmmedb‘rmhﬂ;ufﬂ:.emmneufma:nswmn“Dm-
mined by HFLC. *In the presence of 2 mol %: of 1b and 2 mol %3 of AcOH.
1o the pte:&nceof"ﬂ mol % of 1d and 20 mol *: of AcOH ar —40 “C.

benzaldehvdes, which bear an electron-withdrawing group
on the benzene nngz, proceeded smoothly m excellent
diastereoselectivities (up to 99:1) and enantioselectivities (up
to 97%) to fwmish the Aldol adducts 4a—g (Table 2, entries
1 and 3—9), while the stereoselectnities of the reachions with
benzaldehvde and p-tolualdehyde were somewhat lower
possibly dus to their electron-rich character (Table 2, entnes
10 and 13). Summlardy, other aromatic aldebydes, such as
l-naphthaldehvde and 2-furaldehyde, underwent clean reac-
tions as well, and gave the comespondmg adduets in 20 and
93% ee, respechvely (Table 2, entries 11 and 12}, Further-
more, it 15 noteworthy that even with as lhittle as 2 mol %
catalyst loading of 1b and 2 mol % AcOH, the reaction tock
place 1n kagh diasterecselectvity, although there was a shight
decrease 1n enantioselectivity (Table 2, entry 1 vs entry 2).
Very recently, Gong et al. reported a highly efficient

organocatalyst for the same reaction as eninies 1 and 2. They
achreved a 3% vield with a diasteomenc ratio of anh'syn
= 93:5 and an ee (ant) of 79%.°

The reaction of 4-nrivobenzaldehyde with butznone was
alzo imvestigated (eq 1) to examine the scope of the Aldel
donors. Sigmficantly, the reaction preferentially ocowred at
the C-3 posifion to afford the Aldol product 6 as the major
product in remarkably high diastereoselectivity (95:3) and
enantoselectivity (99% ee). Interestingly, we noticed that

with Gong's catalyst vields of 56% for & and 42% for 6
were obtained ©
U 5 m ® aH f'.l
ME:Z]/ He 4:1|:c,a-n:| ﬂ ':I)\J M+I|tj’ r hl"
5
4 v ﬂf&-’,‘ﬁ'—“sm:.
anii 8% en

Based on the L-proline catalysis model * we believe that
the two N—H groups of the diamide group play a key role
in stabibizing the transition state, where these two tunable
functionalites not only actrvate the aldol acceptor but also
locate the re-face of the acceptor proximate to the attack by
the enamine. AcOH alzo plavs an important role, as if mayv
provide a proton to accelerate the formation of enamine;
whereas the excessive AcOH may have a negative effect on
the hydrogen bondmg of dianmide, which in twn depresses
the catalytic efficacy.

5. &R 518

In conclusion, we have developed a senes of nov
L-prolinamide organocatalysts with readily tunable bifune-
ticnahties. Their catalytic actrvities were evaluated for the
direct asymmetnc Aldel reactions of vamous aromatc
aldehvdes and cyclohexanone. High isolated yields (up to
94%:), enantioselectivities (up to 9%% ee), and anti-diaste-
repselectivities (up to 99:1) were obtained using our catalytic
system. Studies directed to the extension of this tunable
bydrogen bonding—Lewis base dual-activation strategy to
other reactions as well as the mechanmistic aspects are
cwrrently underway.
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