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Methods and Application of Absolute Configuration Assignment for
Chiral Compounds
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Pharmacy, Wuhan Institute of Technology, Wuhan 430205)
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Abstract The absolute configuration (AC) assignment of chiral molecules is crucial to the research and application of chiral
chemistry. In recent years, various methods for the AC determination for chiral compound fall mainly into three categories
according to their principles. The first is the nuclear magnetic resonance (NMR)-based method for determining the AC of chi-
ral compound by exciting the nucleus of the chiral compound in the chiral environment, including the NMR-based method
using aromatic ring diamagnetic shielding effect and the NMR method using sugar shift effect. The second is X-ray diffraction
(XRD) methods based on atomic resonance scattering, including single crystal and powder XRD. The third is based on the
enantiomer refraction and absorption of polarized light, including optical rotation spectroscopy, electronic circular dichroism,
vibration circular dichroism and vibration Raman spectroscopy. In addition, other methods such as enzyme-based and homo-
benzotetramisole (HBTM)-based methods are supplementary. Based on our research experiences in chiral fluorescent recogni-
tion and chiral drugs, the principles and application of these methods, aiming to afford beneficial references for chiral chemists
and related workers are reviewed.

Keywords chiral chemistry; chiral compounds; absolute configuration assignment; nuclear magnetic resonance (NMR);
X-ray diffraction (XRD); spectroscopy
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Figure 1 An overview of absolute configuration determination methods
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Figure 3 Adrs values for bis-MPA esters of compounds 1~3
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Figure 4 Chemical structures of various aryl methoxy acetic
acids
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Figure 7 Chemical structures of other chiral derivatization rea-
gents
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Figure 8 (a) Structure of two enantiomers of fS-fucofuranoside
and o-arabinofuranoside; (b) Ad values of tertiary alcohols 4~6
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20 thad 70 FARBR IR, L0t 40 ZHERKE, VOA
AT SEIGHBAR [ AR AT SOM T VERE FL I AC AL VOA
O J& A — PGB A, T 0lsE N+ F Ak
HY, BLFERIRF= RN Lo,

32.1 H#HAHE =& #EE(VCD &)

VCD 5 R AR LD AN K X i T A & P15 —
PER)—FIE 157k BARTE 20 th4d ECD S ESAHE,
ELAE A% 37 AR $ 4T 71 1 A B A0 25 B XU HE B
T, VCD EIEEREFHEEY AC WA HERES
ECD P73 Bk 1. 2008 ~2018 4E TR RIE [ K2 100 4
L FHsEpe2) [k T VCD AN BRI 2 iz, RifEEE
LRSI A ) AR AT DU R, 5 ECD VAL,
VCD EWRGIEE MR R, FhEd & s i
FeE BN R 5 SYFHEAL &0 VCD i i i i 1
FL T RN S8 1E Y BB, RN T AR ACS),
5 ECD # Lk, VCD MR IALE T (1) AT FELLAM X il 52 4%
IR EY), FESE); QFELLANX A IR BN
L FIER A S E R RNEE, QLA R
frep, AHLG T HFERIE, RBNERIT HIME B AT EE; (4)
ECD & fEHR AN E FHA A AC, {HVCD R FHTE
FLAS AT e, 150 e BB O KGRl O
Hl64 2016 4F, Pardo-Novoa Z51@ i VCD (52 +
Gaussian 1508l 58 T 1 107 45 B ST 2R W0 O 28 5 by T
YTz &Y, #ixe AC i VCD ¥tk ECD B H 1L
.

3.2.2 A1z % kK (Ram &)

H 1928 = E[FE Rl 5 h7 2 (Raman) & I $7 2 BUR AL
LA, Ram ¥ CUis H 0 e i R L & i 4
LRI FEAL B ACOTEE, H7 & )il (Raman spec-
tra, Ram)3&TH7 S HU AN, X5 NG A2 AN [ (1) HR
SIS EAT 0 A DA B S ARSI AI I B 5 TS S, W]
L T4 G 25 Rt A8,

B EE . . AR R RR S 2
R IE 1 —2RI6 97 2590, Bl WA TPELL S A2 IR R
YR, (EEEARMK. 78 Tk A = rh AR KRR B AR
FHATARRIA K. 1E 2017 4F, Baumruk BFR50ZH W 52 &
PR F RS AR 4 DSLARSERIAR, Hh—fhgify B
BIRTTER. ZR 4N Gaussian09 i@ i DFT 5 4%
P B b 26, H 5 ST R = b b, R
HIRITVER G TR AC Z(3RA4S).

3.3 kKA E(ORD %)

TP TR PG A R B 85 A T e e ik, B 20
2 60 A CD # R ILISK, KI5 ORD #f EIAH LLHE
R, 7E AC i T R B ORD ¥%. {HBEE OR/
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ORD THE 7L I, 8 H AR — 2ok s B R 1)
TEHEAAEY) AC HfiE H thEsSr 2 Sk M. TRebiEvAm 5
B2 B TP T AR 6 1 22 B R R e 5 4G TR m AR Y 7E T
YA GV AT AR, SEEF AL
P AR, AT IR T ) . e i i
AT P i T e 2 £ P SR IR O 3R, X 30T AR () 4 %o 44
A, FEd ORD #2515 HF AL & 4 AU,
ORD /&, i ik bh 5 S o i 1 5 A5 400 vtk Pl o 7 1
&P AC.

2017 4F, Polavarapu B i 2H U0 & B il T P 1 B2
(Axially Chiral Sulfonic Acids, aCSAs) X A7 (L
#h(Axially Chiral Sulfonate, aCSOs)& —JAN AT CLAIK)
BAROFEIBEER, 0 3,5- B FE-2-(1-2855)-6-(1-2%
B KRR £ (aCSOS5) & —Fh s 28 [y il ) FPEMB R £, 1%
W ZH A H Gaussian09 ifiid CAMB3LYP 1 M062X iz
BRI THE A BB ) ORD % &, @it 552l ORD % gk
ITEERT, Hi%E T aCSO5 ) AC N(aS, aS). 2014 4E, 7K
ot R R A T ORIE T — RN T -k S TR ) AN %o AR AL
S B, it ORD VER ATy~ G B iR AT 4 Xt
FTIRfA.

4 HtbisZx
4.1 BEgE

FAEE T8 AR, X S92 55 5 vkl e A A P )
AC, 1z FBEFE RN E A AC A& B 8] B I H AR 2 S5 PR
PR ORI, DRI A P TR e 12 456 1k U720 1 i 3 B 4100 o) o
TR SN, AT IA) 40 2 T FHEALE Y0 AC.

1E 2014 4F, Czugler H#EZH % L Novzyme 435 Fl
BUTE-3 JIg [ B /& ZMH AL T 5 -3- 50 5 -4- R Bt g e
i - 1- 32 R Wi 1) 3 77 S W5 o A A 7). 3 8 il R 108 49 1 3
PRI 7 (+)-FHEA G Sk, T AR (—)-
FHAEWEMIEZ T RN RM, X Bisth &
Y AC AT R LR IA.

42 34-Z5-2-FKE-2H-IENEFH[2,1-b] 7 F E M (ho-
mobenzotetramisole, HBTM);%

HBTM & —Fh3l 77545 0 AR, AR IE
BRI o SOSEESF TA) R TR 7 e I 2637 T <54 /0. HBTM
V5 R — P 56 e PR e 3% P #% A 15 (Competing  Enanti-
oselective Conversion, CEC)". 7E W5 /Nt 37 1) ¢ B 7,
XTLA HBTM B3 T H E AR AT B L, 1E
T R B, VRN, FH4h G2 ol 1) e P 5
T, T A AR X R B kT R R R
AJE 30~60 min P 58 4800 14 B R e (& 13). i
HBTM £ C R 2N M. BEis. fh
B B-TFPEAREE S AC FNDOL
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enantioenriched
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Figure 13 Absolute configuration of secondary alcohols by the HBTM catalyst

5 R&EE5RE

gE LRTiA, HETFHAEY AC Hi5E 15 OR
Z, &ML BMRS, A H R, FIRAT
T BRI R A 5 VA RIS VS RIS 5. NMR &S24 =
e A ES MR A TR —, TS
Y1 AC WA Hika) 72, BEE SRR T NMR (1)
AC W JTEAWHERR BB, EATEF IS AC Hi
SEMIN S HER, A NMR R RIFRFERTE
AR, T A XRD A2 B A B B 240 AC 1 e
JiiF. At XRD FREMFESEROR, HOJiew s
s R SRR, AEIR 2 S haE LR, AR IR
TEAR A, Gk T AC B i Ek Kk ERE, 1%
TEMFES D, HAESTEMNR 58 15 B 2 v 77 B AT sk
BLIETY. ECD 2 A 75 B0 2 - AL A B AT i e
AC. it ECD & ZRFH M2 b &H — 1Rt
[, 1M ROA W{ELLAMNX AN EF & AC.
ANk ROA THHEBCNE 24, 1 VCD i B vH 5RO HE,
T YO RE T, EL e B RGOl B g R R
TX B g vk — AR R Bk S B (— R
Gaussian ). BEE TH ALK FOLIEH AR TIK E,
HREVEAE T AL AW AC 2 TH G N A 2 T D 2 il
.
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