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Mechanism of Absolute Asymmetric Synthesis and Solid-State CD
Spectroscopy of BPOB
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Abstract:  1,3-bis(3-phenyl-3-oxopropanoyl)benzene (BPOB) was prepared by Claisen condensation of aceto-
phenone and dimethyl isophthalate and characterized by elemental analysis, MS, *H NMR, UV absorption spectrum,
solid-state circular dichroism (CD) spectra, and X-ray single-crystal diffraction. The X-ray crystallographic data indicated
that BPOB crystallized in a Sohncke group P2,2,2;, UV and *H NMR showed that the enol tautomer was the most
dominant form in solution, and the solid-state CD spectra and repeated recrytallization revealed that the formation of
chiral BPOB crystals could be regarded as crystallization-induced asymmetric synthesis.
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Fig.1 Crystallization-induced asymmetric transformation of racemate

) : 1.2 13- (3- -3- ) (BPOB)
[2,3,6]; [20]
, ( BPOB 2. 69 NaH (0.15
) (2 03 mol) 50 mL THF , ,
( ) ee 50 mL THF 12 g (0.1 mol) :
. 50mL THF  10g (0.05 mol) :
BPOB B- , , 1h, 2 h, 6h
(4 (3] . NaH,
ea C, , :
1,1'- : 5.2,
, o, 28%, 177-180 . MS(ESI) m/z(%): 370.1(M*+
, Claisen 1, 100), 369.2 (M - 1, 100). CyHy0,
13- (3- -3- ) (BPOB), (%): C77.91, H 4.82; (%): C 77.82, H 4.90.
'H NMR UV MS CD X 1.3
. 0.16
CD , mm x0.12 mm x0.08 mm , Rigaku MER
BPOB , BPOB CURY CCD ,
, CD Mo K, (A=0.071073 nm), 293K
(e ) . 3.10°< 26< 27.48°
14726 : 4251
3111 . CrystalClear
1 (Rigaku&MSC, 2001)@ , LP
1.1 (Multi-scan).
Elementar Vario EL 111 Bruker (SHELXS-97) :
AV-400 SHIMADZU UV2501 PC (SHELXL-97)% :
( ,
, 5x10°° mot L) JASCO J-810 N 9 Q
(KCl [29] CD , @)‘\ + \OJ\Q)LO/ _';;t_'
: 0.3 mg/40 mg KCl, 4 nm) X-
4 o OH OH ©
= N
, NaH(60% ) O O O
Alfa Aesar , , 2 BPOB & H B4

Fig.2 Synthesis route of BPOB
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Fig.7 Solid-state CD spectra of enantiomers of BPOB
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Fig.8 Solid-state CD spectra of BPOB from 10
different recrystallizations of one batch
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Table 2 Characterization of solid-state CD of BPOB from several syntheses and recrystallizations

. 5 different syntheses 10 recrystalliztions from one batch (powder) 5 samples from one single crystals from one
CD signal at 385 nm

(powder) 1-9 runs 10th run recrystallization recrystallization
Sign (385 nm) (+)2-BPOB (+)5=-BPOB (-)5R-BPOB (+)52-BPOB (+)52-BPOB
Intensity (mdeg) 38- 50 35-45 -41 37- 46 44
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