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Enantioselective Autoinduction in the Asymmetric Hydrocyanation of 3-Phenoxybenzaldehyde
Catalyzed by Cyclo[(R)-phenylalanyl-(R)-histidyl] Joo \ (a9 ] , ?_b_ 57 4_0 .

Hidenori Danda,* Hiroyuki Nishikawa, and Ken Otaka Table I1. Effect of the Optical Purity of the (R,R)-3
Scheme 1 Catalyst on the Enantioselective Autoinduction®
NC NG optical purity optical purity
% d{y 6‘* e T (comtipontonée method
+ HCN H H entry % ee) of 1¢ con tion)** method*
O~ - 00" O -
0 HN 2 846 89 80.0
1 . ﬁ——&_f (5)-2 (Ry-2 3 794 8 76.2 () A
e (R, R)-3 : cyclo[(R)-Phe-(R)-His] $ces & 645 g A
o M (5. 5) 3 : cyclof(S)-Phe-(5)-His} 6 122 27 110 (5) A
3 7 100 95 96.2 (9 B
8 846 96 346.3 g)y g
— " ‘ => 9 74 96 8
(R.R)-3 - ($)-2  chowld be. Tve active dai 10 668 89 %0 (3 B
11 400 90 2
CoTe \/QT . 12 122 9 86.6 (S) B
T kAL T R PP 68 39.s(§)) 2
“ 20 4 3.4 (
= \[“9 @ ]m 14 mi - 15 2.0 43 81.6 (S) B
o ) o2+ (R.R-3 6 20 39 74.0 (R) c
‘L 17 no catalyst no reaction B
- 18 no catalyst no reaction (O
ﬂ.e/\ '?UY‘}MTIQV\ _ “Method A: (R,R)-3:1:HCN = 1.1:50:99 mmol; toluene (40 miL),
d”\\ﬂ'—tw\ (' 5°C. Method B: As method A, except that (S)-2 of 92.0 % eo (44
\ mmol) was present initially. Method C: As method A, except that

) - (R)-2 of 84.9 % ee (4.4 mmol) was present initially. ®Determined

R.R)-2 + 33,3 : 0. of (5)-ad (R)~2 byHPLC (Uitron ES-OVM). < Determined by HPLC (LiChrosorb
) ! = ——. SI-60). No byproducts were observed by HPLC. ¢Determined by

HPLC (Sumipax OA-4100). ‘For the absolute configurations of

: : ’ . R)-2 ’and m(S)-2 see: Tanaka, K,; Inoue, S. J. Org. Chem. 1990, §5,
- - o
AS & CaTa\ yﬂ- ; (S_ ) -2 ia Ciq . / e 181. /[a]®; ~17.5° (¢ 0.80, benzene). )
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Figure 1. Reaction rate (filled black circles, corresponding to the left

“ _NaCTg HTQ h) S -e/ ST@(. d:\ \ : o axis) and percent conversion (shaded grey line, corresponding to the

right axis) versus time for a one-pot, two-consecutive-reaction

i .TLQ/ CQA-V\S-& O—‘— 'V\'—&‘ HM«TTG\/\ . sequence of the reaction shown in Equation (1) (CHCl, solvent,

278 K). Initial concentrations of aldehyde 1 and c-proline 4 were 2.07
and 0.07 m, respectively. First reaction: 0.26 m PhNO; second reaction:

\“/ 0.24m PhNO.
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Table S1. Percent D-enantivmeric excess (o) of tetrose sugors
C h§k - T V‘ synthesized fiom glycolaldehyde in the presence of smino acid
‘ A ! 7 \ catalysts.
Catalyst D-Threose D-Esythrosc

oleades o belecles | R
Prebiotic Amino Acids as - s (100)| 69204 (10 54206 (10

p-Ala® (100) | -71£07 (11} 43£09 (12)

Asymmetric Catalysts o (100 | 106203 09| 48206

wdva (100) [-107£12 QD] 48:09 (®

Enantiomeric excess (%)

Sandra Pizzarello! and Arthur L. Weber?
glva (5 | -79:02 (21| 40208 (8)

_ . - 3 3 l glva (50) | -61£02 (9| 39213 (5 o “56:{;) (‘R&';:’ gg::) m (R-th‘ S(:f'; ?5 D(Lo,.:;" (m, ‘:_m)
SCll ence 2,004 , 202, hig| . riva  (@9) | -35203 @] 02-13 () Amino acld cstalyst (ee)
- - < wlva  (10) | -14:05 (1)} 08207 (8) : ; . ) )
tha ,,LU« Fig. 1. Effect of amino acid catalyst ee on the asymmetric synthesis of
M tCW\q ,GM""W oaCCYbTe Hor elva () | 07203 ay| 01505 @ | threose and erythrose from glycolaldehyde. S-ivaline is equivalent to
- ( FH b. 4_ a.r to O) <ﬁ,m‘ (100) | None synthesized| None SM‘”QD L-2-amino 2-methyl butyric acid.

——
’ ‘(n) = number of statistical sample dy\'Alaninc. ’Isovaline. Proline. .
~ * Reaction time three hours.

Figure S2. A possible pathway for the asymmetric aldose condensation of glycolaldehyde
in the presence of enantiomerically pure S-isovaline catalyst.
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7 Aldehyde Coupling Reactions 4

Enantioselective Organocatalytic Two-Step € yrthesis: Rerative Addol _

Direct Aldol Reactions of a-
-3004 ! 43‘ ! 3—132 ! Oxyaldehydes: Step One in a Two- o e o o ,ﬁ\/cw W O™
Step Synthesis of Carbohydrates** H)k/Ox H LI (1
" - " —  x0” Y "oy
A OX Aol ox

Table 3: Organocatalytic aldol dimerization of a-oxyaldehydes. H
o o oH ) [:] ox Aldoi 2 H
/lk/ 10moty; L-Profine Jk)\/ o Alan B. Northrup, lan K. Mangion,
H R ——————> H Y Frank Hettche, and Aldob ¥ requives r-oxyaldchyde A {roagent) is in aidol wion
1a-g saivert, AT, 24480 o 2a-g David W. C. MacMillan* Aol 1 recpires c-cxyaldohyde B (prouctis inaidal union
Ent Prodirct Solvent Yicld iy o1
ud O” o o ield 1%} ortiiyn cc 1% Table 2: Cross-aldol reactions with protected glycoaldrhydes.
[¢] ] OH
S S o - - Ao Jn ommirom - F X o
o OMF, RT L
o 1ole = donov or accepdor RIOX}
) HJl\)\,oen oME " " o Entiy Aldchyde Product Yicld (%] antimm  ce (M
68« o -abkyd (034
- 0 o )o 0 OH
OTIPS
3 H’u\:/'\/“"‘“’ DMF 64 0 9 ' H ‘ﬁ R O (R a 99
c x e B
OPNe ) OTBDPS T
o o 2 danor acceptor 84 50 99k
4 HJ\;/'\/O o DMF 42 4 9% °
i 0 OoH
oMoM OTIPS
i ' 3 M/IH acceptor JI\)\/0x 54 40 99
A omors N
) H - DMF f{dioxane 3] 9. 96K 4 d OBn " A
i ot ™ 64 4 9
OTBOPS 2 acceptor
o oM

[s]
6 HMOTPS OMSO 92 4 9% s "J\rw ores O
M

(E]nps ] donor HJ\')\rw 43 8 99

- On
oms 6 . coptor ox M 3 7.
7 HJ‘\/'\/ dioxans 62 311 88 donor i1 a6

Sres - |3] Absolute and relative stereoche:nistry assigned by chemical coseclation. [b] Determined by chiral
HPlC. [c] Drtermined by Mosher ester analysis.

(4] Absotute and relative stereochemistry assigned by chemical coreelatian. [b) Determined by chiral
HPLC. [¢] Using 20 mol% catalyst, Bn=benzfl, PMB = para-mcthoxybenzyl, MOM = methosymethyl,
TBDPS = tert-butyldiphenylsilyl, TIPS =triisopropylsilyl. TBS = tert-butyldimethylsityl.
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Flgure 1. Top: (I(fﬂ) a chiral object (hand) in an achiral container leaves
a chiral space; (right) the methyl groups of isoprop¥!l chioride are

diasterco}opic in the coencapsulation complex with styrene oxide. Bottom:
can a chiral center outside the capsule affect the behavior of the methyl
I

groups of tsopropyl chloride?”
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Figure 3. Guests and inclusion complexes.
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Steric and Magnetic Asymmetry Distinguished by Encapsulation

Toru Amaya and Julius Rebek, Jr.*

diasTereoTo pio ethy]

W TS NHR Specthge .
(TAcS, 2008, 128, 6237
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1a-f

Figure 2. Synthesis of the capsule 1a—f. A ball-and-stick representation
of the dimeric capsule and its cartoon representation are ulso shown.

- Table 1. Ad between Diastereotopic Methyl Groups of

Encapsulated Species®

complex 9 10 n 12 13
pCY 53% 45% 47% 50% 50%
Ad between diastreotopic methyl groups [Hz)
host 1b 0 59 16.1 13.2 13.8¢
Ic 0 0 0 44 0"
1d 0 0 0 0
te <2 73 19.1 147 16.1¢
1If 0 0 6.6 59 8.0¢

7 Capsule: | mM. guest: excess, mesitylene-di2: 0.6 mL, 300 K. 600
MHz.# PC was calculated on the basis of the volumes which were
minimized with the program Hyperchem 7.0, Hypercube Inc:, 2002, at - . ___ _
semiempirical PM3 level and calculated with WebLab Viewer Pro 4.0 by
Molecular Simulation, Inc. ¢ '*C NMR (Apt) experiment (150 MHz).
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Figure 4. Upficld region of the 'H NMR spectsa (600 Mz, 300 K) of
encapsuiation complexes of Ta—f (I mM) in mesitylene-dy; (0.6 mL) and
the guest 7 (1.5 pl.).
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Supramoleculr Chemistry

Selective C—H Bond Activation by a

Supramolecular Host-Guest Assembly** .2004- ,43’3_ , %3) .
) Figure 1. Left: view down the twofold axis of the crystal structure of
Dennis H. Leung, Dorothea Fiedler, the tetrahedral supramolecular [M,L]'?~ host which can encapsulate
Robert G. Bergman,* and Kenneth N. Raymond* monocationic guest molecules. Ligands are colored for differentiation.
= Right: schematic representation showing the structure of one of the six
SuU PM‘W‘.@V‘ €n CanV\\&W"S OGV‘A identical ligands that span the edges of the tetrahedral host.
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' . N Soe dinsterecSolectivit/ Wwas observe].
Substrate Guest product”!  d.r. Substrate  Guest product®  d.r.

o ¢ o T
4 /U\H N 60:40 9 j)kn %4 55:45
Me,P” "CO Me,® ~CO
Q L o] _I
5 \)LH uﬁ'{cé 65:35 10 /l\/lLH i 58:42
o - o ’
6 /\/U\H %\/ 70:30 n /\’)'\H n.r nfa
Me,P” C
(o] o
7 \/\)LH n.r. n/a 12 *‘\H nr nfa
[o]
8 ©/ILH nr nfa

[a} n. r.=no reaction.
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