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1 HRFFE

1.1 #H

T F B 7 S B8 (HLLADH), Candida cylindracea J§ B 8§ (CCL)Y¥ B Sigma 24 7). Lipozyme N3 E F
Mucor mickei HEERTAAPAETXHEMIRGIBIIMNE, dAE Novo 27 M., ZREREZPR,
L2 _HENE 2 =FEEGEZMS3 THETHE ()1 =PEEREZN.(£)-3,3- "2
TH(2)2,22"HEIRE. ()4, FE2RHMBAE Alddch 28 () 1-=F ERE 1T
B ()2 =HEERE-1-AR.(£)2,3.3Z8EF1.THR()- 1L =ZFEEREE 2 NEHA B AR
NEAFEREBERE, HERMYSE/MS A,
1.2 H&
1.2.1 K HLADH b B S B R G 4. & S% AR . 1Smmol/L H ,0.588mmol/L NAD*
9 3.3 mL Tris £ M (50mmol/L, pH8.8) % 30°C F1ER 3min S MA 0. 1mL BE# (1mg/mL), HFEH
&3 MPS-200 B 7M40 6 A 340nm Ay M INEE, BN WS ELE O MEE
[(Ae=6.22%10 *(mol/L) 'rem '],
1.2,2 7KH HLADH b BB R a3 2. ¥ 3.3ml &4 1. 2mmol/L NAD, 1% P92 Bk B £ 4 6 &
BERWE Trs-HCl S50 # (50 mmol/L, pH8.8)# 30C {5 3min )5, WA 0.4m! HLADH(3.4U/mL), &
RSN RE, EENER Ko M Vo,
1.2.3 K/FHEFFEMEL D HLADH b IR B R . ¥ 3 H 10mmol/L HH R R L REME
£IWE 10mL IE 24t 5% F 101U HLADH, 20mmool/L o B[ ~ B8 ( Z#1:) .20mmol/L BS B #£.201U0 &
BB % 88 ( GIDH) £ 10mL Tris-HC 28 ™ ¥ (50 mmol/L, pH8.8) 1B &, 30T {HEB #E ¥ 30min &, WA

« E# H R B P XS FERIK EH (No. 29206039 11 K& B IR B3 & ¥ AT B (No. 950267).
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0.2pmol NAD® FAH, 84T 30C HARH:, & B HEH T H.
1.2.4 GRS MLRLR Y . € SOml W ES AP EA 10mL 88 10mmol/L A HLAES BB H B 5
BRI . 10mmol/L [EEEAY KM E F45, 10 Sul. IE + FE (A ) 50mg CCL 2 Lipozyme FH P, £

35C, 120r/min KBRS, EHE 0. 1nL K K ESHEETFTH.

%1 EWPHEETY HLADH fE{LE
BEREMERNES

Relative activiy/ %  Relative position of(OH)™

Substrate from silicon atom
Ethanol 100 —
Trimethylsilyl methanol 0 afif

2, 2-Dirpethylpropancl 75

2-Trimethylsilylethanol 209 [:Xi7a

3, 3-Dimethylbutancl 146

( * )1-Trimethylsilyl-2-propanol 106 B

( +)-4, 4-Dimethyl-2-pentanol 61

3 8 M S
Me; Si- CH—OH

L
H H

Difficult
{ A) Trimethylsilyl methanol

Me; Si— CH; - C!IH—OH
J

(B)2- Trimethylsilyl methanol
A1 RYhrEE T3 HLADH ik BRRR 31 KRy w o A

1.2.5 JeiimMiL Ry,
ESmL FE=fAMPEAN
10mL &4 10mmol/L. & Hl 54
B BAM ALY, 10mmol/L
THRIE LR A K S HE F 4%,
5uL iE+ 4 (P FR) . 50mg CCL
8% Lipoyme T H B, £ 35T,
120c/min 7K % % &, E B W
0. 1mL B2 5% HE it S, {5 8F 41 47
M.

1.2.6 MELEHEBRENIHYF
EEME. ERHBETRIER
B BAEHT, BEMETFH
kNS X EE,
BB, 45 B R R
BRI ¥ 2%,

1.2.7 SHAEEI: ({%:H
A B GC-14B S H &Y ; PEG-
20 MEEMEHE, HE 25m B

0.2mm;C-RTA BCF 2B 4 4 & 1 SAL SR - 250C, e M = | . 250C, H 1R - 80T #+F 2min /5,
20C /min FHEE 180C ;B S: AX, Hi# : 60mL/min; 57 #: 1:100; #EHER 0. 5pL.

2 #RPiTi
2.1 k48 HLADH fi{t RE R EHEW

FEMRH R T Ak HLADH 99}
LB LR B R SL R M X U 0 B S
R AL M EwmE 1 BR.

AT I, 0% 49 o 0 B U T 0 IR M)
FHERHELS OH %M M8 A
MR, HFEREFOmOARBIET
HreRERBRETFORamE 20
BEBEFHERFS, SHERRE 0

40

Conversion/ %

PRAORFE ARG TFHER THX
WA, X RE B HLADH 4L &)

40 48 56
t/h

BREARNERYE —F— H RER
FFRMER T K, i HLADH FEE L
SHERSGEHMAORE REHLERE
B 2,2 Y E R HLADH /)

2 K/EVLEEH R #KD HLADH
R LB R e R R 2R
@, 4-4-dimethyl-2-pentanol; O, l-trimethylsilyl-2-propanal;
A2, 3, 3-wimethyl-1-butancl; &, 2-trimethylsilyl-1-propanol
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RFES. K2, 53,3 " HETEHALH ESTA2-FERGEZMARRFTHE, &
HLADH fift, 2- = PHEFEG 2 Z B R SR B R B T HRE M 0M 3,3- "R E TH(E 1),
2.2 HAKERES HLADH At BHEREHER
JE A B4 BE IR 34K /A HLIB M WA & o HLADH LI AR EF BN Em (E 2).
HEHEMHARY, BERTHEE

P I, B OH BT S K %2 HLADHRUBSR R ¥SX

F84 g4, R, = W AR R 2 A B K PE A Substrate K of (aunol/L) V./ (pmol/min)
FETE IREFEFNEEESHK { * }-1-Trimethylsilyl-2-propanol 2.92 0.461
VRSO AR EM AR T B  (2)-4,4-Dimethyl-2-pentancl 15.70 0.055
RH(F 2). { £ }-2-Trimethylsilyl-1-propanol 4.62 0.329

2.3 MENBEHBECEBAREEY (1)23 3 Trimethyl-1-butanol 745 0.462
Ew

B PR T RREBYENSELELREEENERLE 3. £HAFHRERAINE
EEUHREWACT RN ERFHEY . YT ER TR E ARG R R 0 B Wid N RS
EEWARTH AR, ZRFEEREQIRGBENEEP CERET - ENERZA.

2.4 HMAELABHRECRERENER

SR A LR R SRS, K E AV BN RN L RS ARBYRGR4),. XFERER R
A LR B B K LSS WK, M IS I RB NS T LR AW EM . BT BET, fe e it
(£)--=HEEREZMRIREREMUD(£)3,3- 2P E2THNH K, BER OIERAT LLEREH
ERH.

%3 RMhOEETHEERRL e RMBEETHINL
[ 140yt 34 ol A HEEEELENER
C/% C/%
Substrate ———  Substrate _—
CCL Lipozyme CCL Lipozyme
2-Trimethylsilylethanol 85.0 86.3 2-Trimethylsilyl ethanol 45.1 60.1
3, 3-Dimethylbutanol 83.8 86.6 3, 3-Dimethy] butancl 46.8 42.2
( £ )-1-Trimethylsilyl ethancl 49.8 27.0 ( £ )-1-Trimethylsilyl ethanol 35.4 34.0
( £ )-3, 3-Dimethyl-2-butanol 20.0 23.7 ( * )-3, 3-Dimethyl-2-butanct 15.8 16.0

{ + )-1-Tramethylsilyl-1-propanol 23.2 23.0 { + )-1-Trimethylsilyl-1-propancl 24.7 11.0
( + )-2,2-Dimethyl-3-pentanol 15.4 22.0 { % )-2, 2-Dimethyl-3-entancl 14.7 10.0
( + )-1-Trimethylsily)-2-propancl 13.5 15.0 ( £ )-1-Trimethylsilyl-2- propancl 18.1 10.1

( £ )-4, 4-Dimethyl-2-pentanol 14.8 10.2 ( & )-4, 4-Dimethyl-2-pentanol 13.1 4.5

Reaction time:72h Reaction time: 72h

¥s NIRHREVRELRER EZHRVDNESN

CCL Lipozyme
Substrate
Ko/(mmol/L) V. /(mmol/L-h} K,/(mmol/L) V,_,/{mmol/L-h}
{ + )-1-Trimethylsilylethanol 17.8 7.14 8.33 6.67
{ + )-3,3-Tnmethyl-2-butanol 33.3 9.09 29.4 8§.33
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Effect of Silicon Atom in Substrates on Enzymatic Reactions®

Zong Minhua Cheng Qian
( Biotechnology Dept . South China University of Technology, Guangzhou 510641}

Abstract The effect of silicon atom in substrates on enzymatic reactions was examined by compara-
tive study of HLADH-catalysed dehydrogenation and lipase-catalysed esterification and transesterifi-
cation of organosilyl alcchols and their carbon analogues. The silicon atom in different substrates af-
fects enzymatic reactions quite differently. The results obtained were interpreted on the basis of the

characteristics of silicon atom.
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