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We have developed a peptide surfactant (Pepfactant) based organocatalyst that bears a proline unit as an efficient organocata- 5 0 I/W“ 0
lyst for the reaction between aromatic aldehydes and cyclohexanone in aqueous media and at room temperature. Using a cat- ~ ", ho H I ﬂ”'ﬂ on o
o . o o . . . . . . R_| -
alytic loading of 20 mol%, the aldol products were obtained in high yields (99%) and with excellent enantioselectivity (93%) ~~ (200 | f)” Q\Wc’” N
o o . . . o c mol % H R-—+
and good diastereoselectivity (95:5). The aqueous solution containing the surfactant could be reused for reactions between - > 7
. . . . . . H,O (0.2 mL), RT _ .
four different sets of substrates one after the other without the loss of selectivity. This method provides a greener strategy for | " e Yield: 99%
C\arrying out organocatalytic reactions in aqueous media. é ar 95:5/
Synthesis of Precursors I - IV Synthesis of the Catalyst
O._OH M o o~ 1. O (\) ~o o~
_____________________________________________________________________________________________________________________________________________ (BOC)HN\\IV\/\H/OBn EDC-HCI, HOBt, o o O OMO HZN\\\IV\/\H/OBH OMO
""""""""""""""""""""""""""""""""""""""""""""""""""""""" : (o DIPEA, DCM N Hy, PdIC 0. _NH 0.__NH
o o i 0 3 S o) o | 9 o socl 0 o i , - OB g — Hv\)?\
BnOH (Boc),0 - 2 - _ 0 0 0°C-RT16h g un n MeOH, RT, 4 h I/\[(OH T i/\[fN
Howj\oH - °C,12h> BnOWOH Dioxane:H20> . v EHOJ\/\"‘lﬁJ\OH eOH ' owo OMO w0 1 — (Boc)HN I DIPEA.DCM (Boc)HN I é_\ OBn
2 Il NEty NH, (1:1) NH(Boc) | ? 0 °C - Reflux e NH, 0°C-RT, 16h > 9
L -Glu fzg 'G'ZIA 0 L -Glu 4 h, 98% (In) | 80%
e . ; | TFA, DCM
____________________________________________________________________________________________________________________________________________________ 9% lo°c-RT, 3
0 0 e e o DCM i i e o o~ ~o o~ o Voo
BnO OH " OuF Nygas)  BMO 0" g°c-RT BnoWo/ Q\Y(O\ OMO N N0
NH(Boc) 18 h, RT, NH(Boc) 3 h, 99% 2 Boc 0O o O._ _NH y 5 H,, PdiC o 0 NH o 1. Lauric acid o ﬁH o
87% (1) . < H H
(I) ——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 2. EDC-HCI, HOBt, \%H\ MOH MeOH, RT, 4 h \M)J\ N\-/\)J\OBn 2. E;g;lcllj;gﬁm, HZNI/\H/NMOBn
........................................................................................................................................................................................................................................... DIPEA,DCM © OA? 98% 10 H 0 (A (o R 0 g
: 0°C-RT, 16 h l 87% l
. Ho, HO, HO, Br N HoN Y o85%
O\WOH soct, O\Wo\ (Boc),0, NEt, O\Wo\ CBr,, PPh;, _ Z_B\Wo NaN, DV, , o tePdC o
H 5 MeOH H 5 Dry DCM, Eoc 5 DCM, RT, 6 h Eoc i Reflux(60°°C)> EOC o MeOH %}c\\( h \O O/ OH OH OH OH
0 °C - Reflux RT, 2h i 45.h, 77% 2 RT, 14 h 0 ¥ A ~A A~ A A
4 h 98% 95% (V) 'os O : o LiOH ) : O O : O
........................................................................................................................................................................................................................................... o © NH o - o © NH o TFA, DCM - o O._ _NH °
: H . H 0°C-RT, 3h H
All precursors are synthesized from commercially available L-glutamic acid and trans-4-hydroxy-L-proline. \81):\” - Mg (1:5) \b%\ﬂ : NH e \”1)0%'. : NH
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99% Yield, 93% ee, 93% Yield, 87% ee, 72% Yield, 81% ee, 91% Yield, 50% ee,
85:15 dr, 24 h. 95:5 dr, 24 h. 91:9dr, 72 h. 87:13 dr, 24 h. . . a
S. No. Catalyst Time (h) Yield(@ (%) ee® (%) S. No. i Time (h) Yield® (%) ee® (%)
(mol%)
1 NO. 15 88 90
1 1 58 80 88 OH © OH © OH O OH 0
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3 10 30 98 91 91% Yield, 90% ee, 30% Yield, 85% ee, 31% Yield, 72% ee, 41% Yield, 88% ee,
92:8 dr, 72 h. 92:8 dr, 72 h. 95:5dr, 72 h. 96:4 dr, 72 h.
Reactions were performed with catalyst (0.08 mmol), aromatic aldehyde
i (0.4 mmol) and cyclohexanone (2 mmol) in water (0.2 mL) at room tem-
(a) Isolated yleld after column Chromatography. (b) ee as determined by HPLC perature. Isolated y1€].d after column Chromatography. Diastereomeric ra- (a) Isolated yleld after column Chromatography' (b) ee as determined by HPLC

tio was determined by 'H NMR on a crude sample. ee as determined by

analysis using a Chiral AD-H Column.
HPLC analysis using different Chiral AD-H, OD-H and AS-H Columns.

analysis using different Chiral AD-H, OD-H and AS-H Columns.

Representation of Recyclability
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.. We have designed and synthesized a new water-soluble peptide surfactant (Pepfactant) that contains
a proline unit as an organocatalyst.

.. These reactions are performed exclusively in water without the use of any additive and at room tem-
perature.
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