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CaOLfRUQLa SWaWe PRO\WecKQLc UQLYeUVLW\, PRPRQa
LaXULe S. SWaUNe\, CHM 543, TRSLcV LQ SWeUeRcKePLVWU\

ReVRlXWiRQ b\ ChiUal ChURPaWRgUaSh\
CKURPaWRJUaSKLc PeWKRdV ZKLcK XWLOL]e cKLUaO SacNLQJ PaWeULaOV KaYe ORQJ beeQ WKe SUefeUUed Za\
WR aQaO\]e RSWLcaO SXULW\ (HPLC, GC, eWc.). RaWKeU WKaQ beLQJ OLPLWed WR VPaOO, aQaO\WLcaO VaPSOeV,
KRZeYeU, cKLUaO cKURPaWRJUaSK\ caQ be e[WeQded WR a OaUJe VcaOe fRU SXULfLcaWLRQ SXUSRVeV (caOOed
SUeSaUaWiYe chURPaWRgUaSh\). IQ WKLV PaQQeU, eQaQWLRPeUV caQ be UeVROYed LQ a cRPPeUcLaO
eQYLURQPeQW (JUaP WR NLORJUaP VcaOeV). AQ adYaQWaJe WR cKURPaWRJUaSKLc UeVROXWLRQ LV beLQJ abOe
WR RbWaLQ BOTH eQaQWLRPeUV LQ KLJK \LeOdV aQd KLJK RSWLcaO SXULW\.

A SURPLVLQJ, KLJK-WKURXJKSXW WecKQLTXe LV VLPXOaWed PRYLQJ bed (SMB), ZKLcK XWLOL]eV a VeULeV Rf
cROXPQV aUUaQJed LQ a cLUcOe. TKe SacNLQJ PaWeULaO LV YeU\ e[SeQVLYe ($8,000/NJ) bXW VROYeQW LV
cRQVeUYed cRPSaUed WR W\SLcaO eOXWLRQ cKURPaWRJUaSK\.

eOXeQW (VROYeQW)
cRQWLQXRXVO\
WUaYeOOLQJ

VaPSOe LV LQMecWed
(aOVR caQ be UePRYed)a VeULeV Rf cROXPQV

ZLWK cKLUaO SacNLQJ
PaWeULaO aUe aUUaQJed
LQ a cLUcOe

cKLUaO VWaWLRQaU\ SKaVe

UacePaWe VLQJOe eQaQWLRPeU
ZLWK ORZeU UeWeQWLRQ

(e[WUacW)

VLQJOe eQaQWLRPeU
ZLWK KLJKeU UeWeQWLRQ

(UaffLQaWe)

dLUecWLRQ Rf WUaYeO

bROXV

TKe UacePLc VaPSOe LV LQMecWed aQd VeSaUaWLRQ Rf WKe eQaQWLRPeUV beJLQV bXW WKe SURceVV LV QeYeU
cRPSOeWe. TKe ORcaWLRQ Rf WKe bROXV LV WUacNed b\ cRPSXWeU VRfWZaUe. PXULfLcaWLRQ LV acKLeYed ZKeQ WKe
RSeUaWRU UePRYeV a VPaOO aPRXQW Rf WKe OeadLQJ eQaQWLRPeU (e[WUacW) aQd WKe WUaLOLQJ eQaQWLRPeU
(UaffLQaWe), ZKLOe LQMecWLQJ VRPe PRUe Rf WKe UacePaWe LQWR WKe ceQWeU Rf WKe bROXV. SXcK cRQWLQXRXV
SXULfLcaWLRQ caQ UeVROYe XS WR VeYeUaO NLORJUaPV SeU da\.

SiPXlaWed MRYiQg Bed (SMB) ChURPaWRgUaSh\



California State Pol\technic Universit\, Pomona
Laurie S. Starke\, CHM 422, Organic S\nthesis

ReVRlXWiRn b\ En]\maWic MeWhRdV

En]\mes can be used to separate enantiomers b\ preferentiall\ reacting Zith onl\ one enantiomer
(called a kineWic UeVRlXWiRn). Also, en]\mes can sometimes differentiate betZeen enantiotopic
groups. FolloZing are some general features of en]\matic reactions:

economical (PLE a$0.006/u, Zhere u=amount of en]\me required to transform 1 mol/min
YeU\ stereoselective (100% ee)
Zater buffers as solvents (no organic solvents or chemical Zastes; environmentall\ benign)

adYanWageV:

onl\ Zorks on a limited number of substrates ("designer" en]\mes can be developed*)
ma\ be ver\ sloZ (2 hours ± 2 da\s)
dilute reaction conditions (need large reaction vessels)
product isolation ma\ be difficult (elaborate and e[pensive)

diVadYanWageV:

CH3O

O CH3

OCH3

O

CH3O

O CH3

OH

Opig liver esterase

(PLE)

OH

O

BU
OH

porcine pancreatic lipase

(PPL)
O

O

BU
OH

O

BU
96% ee, 40% \ield 99% ee, 20% \ield

OEW

OO
handful of baker's \east, 1 T sucrose, H2O

a 100 g
OEW

OOH

>90% ee, a70% \eild

HO

R

OH horse liver alcohol deh\drogenase
O

O

R

90% ee, 60±90% \ield

O
OO

98% ee, 83% \ield

*Bae\er-Villiger designer en]\me (c\clohe[anone monoo[\genase spliced into breZer's \east)
O

OO

95% ee
79% \ield

EWEW
O

EW

98% ee
69% \ieldJACS (1998) 120, 3541

*arene dio[\genase (makes catechols) Zith the deh\drogenase gene disabled (knocked out)
X X

OH

OH

X
OH

OH
X = Cl, Br, I, CN

(\east reductase)
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