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KWFFEELL T fertbutyl 2-oxo-2-phenylacetate #E7T 1,2- RN EFE M ELF G fertbutyl 2-
hydroxy-2,2-diphenylacetate < i b E B | HURE R ER - EREAGYIHVARER AT FEETEAR
FOEITRE » DISRET A EIRY fert-butyl 2-oxo-2-phenylacetate 1/T2EPEE R K i B E AV ZZ 5 -
BHFEEE R - AELIRUE L B AR FE AN E Rt - R - BIHEA 48% K 43% HYES
R ERAMER 12% - EEEEHESREE >90% ce o HILTTHEERANA A B KA ASHEE -
(EG S EA B 5 MU s LB AR S Y TLACRHESE - (B RBL FERRAH PR R » B BN
MG B A Z RGP BERZ 2 - By T (SE R A SRR 2= FE B R B - SR EAE L S
L A [ BRI B B R B T - iHFtss Rt » BRIt A A —(EhE 1
FHMERY CFHUES » BE(E a - ketoester ZHIREVIEZ>09% o AR REE—H LIE LA EHY
HERLEE T B AUR RS - ATRT SO AS PE B A N B UM R AL - M VR - 1
TR A LRIV TT AR b A RCRAVIE R bR -
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Abstract

This study was based on "the optimized response of Zertbutyl 2-oxo-2-phenylacetate prepared by
1,2-asymmetric addition to fer-butyl 2-hydroxy-2,2-diphenylacetate " as the reaction conditions. Using
different aromatic group on the ketoester as the starting material, in order to explore the differences
between yield and enantioselective of fert-butyl 2-oxo-2-phenylacetate derivatives. The results showed
that meta- and para-bit had a yield of 48% and 43%, but ortho-bit only got 12% yield, In the experiment

of substituent positions changing. And the ee% of all the molecules can get >90% ee above.

This infers that ortho-bit due to larger hinder effect, makes the reaction hardly occurs. As for meta
bit, although its hinder was larger than para-bit, but the position where the reaction occurs was too far,

weaken its effect; and the enantioselective was not affected.

To widen the differences between meta- and para-bit, we decided to use substituents with electrons
withdrew / donor group effect. The @ -ketoester with CFs substituent at the meta-bit can get >99% yield.
This research is expected to prepare more substituents with varying degrees of electrons withdrew / donor
effect in the future. To quantify the hinder and electrons withdrew / donor effects. Last, use the result to

predict the yield of a -ketoester derivatives.

Assist future research process optimizing preparation, finding the optimizing conditions in efficient

ways.
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B R - DVABERHERYI 2 OTAEY) > fR9E a - Ketoester HY&ETH > ZRIREANHESE
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P~ R
FERTE tertbutyl 2-oxo-2-phenylacetate HIRTEENIRE T IZMEITIESNA | HE(T 10-REFRAN
BRI HUEE RO M IO A G T B o 2

R~ iHFuati feastt
— ~ ARt
(—) ZREFEREE NMR (400 MHz)
(=) =ERURAHENTHE HPLC
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1. 1,2-=& %% 1,2-Dichloroethane
2. % ZBi5 Ethyl acetate
3. Z it Diethyl ether
4. Z & H ¢ Dichloromethane
5. DU EIFS Tetrahydrofuran
6. IECWE Hexane
7. BHZE Methylbenzene
(=) RIESEm
1. [RhCI(C:H4) ]2
2. [RhCI(COD)]2

3. 1-bromo-3-(trifluoromethyl)benzene
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1-bromo-4-(trifluoromethyl)benzene

1-bromo-3-methoxybenzene

1-bromo-4-methoxybenzene
1,I'-((1IR,4R)-1,7,7-trimethylbicyclo[2.2.1]hepta-2,5-diene-2,5-diyl)dinaphthalene
14-ZF 5 TIR (2.2.2]) ¥)E 1,4-Diazabicyclo[2.2.2]octane (DABCO)

9. 2-FHEL-D-NE 2-methylpropan-2-ol

10. 2-BHZE 1-bromo-2-methylbenzene

© = o A

11. 3-BLHZE 1-bromo-3-methylbenzene

12. N,N- — FHELFERZ N N-dimethylformamide (DMF)

13. Z._ER &, oxalyl dichloride

14. 27 Z — B & ethyl 2-chloro-2-oxoacetate

15. BEEBE pyridine

16. AFEEH% phenylboronic acid

17. @889 sodium hydroxide (2.5 M)

18. & {E$= aluminium chloride

19. # iodine

20. i {E#E (1) copper(D) iodine

21. 5 (AREME) magnesium

22. ¥&% hydrochloric acid solution (1 M)
(=) zH > 4k

1. W& silica gel

2. W35+ Celite” 545

3. Fi#%5H sodium sulfate
(4) HAh

1. AR acetone

2. 151 silicone oil

3. &SR argon

4, E/E#A sodium chloride
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2 ~ PIFEITABEEE
— - BigERt
RIFPUELE - Ketoester 2 FE38 EAABAL AL - AL » HORAREEIEAS - ALHETT 12K
STRIAZNE - PR B BOR R - A SR AR (E A28 - S SORRYRST - 41
SETRARRINITIFEAL AL T 22 | fRRa - Ketoester AIREES « R » ARG KARHTIEE
G ZHOKE ~ BE(L ~ (Ll - FELIE HEBRE (AR FIIE - I BR YR - B IS = T 4BIZ
RERNEEAELL TEES T HUBBEE o - Ketoester (MIRZMER—)

0 0 2 0 0
NaOH leLC' Ao?
Ar O\/ —» Ar OH—» Ar O\CI —» Ar O\k
0 0 0 0
Kt —
ARG A MU HU R B R 3 SR GBI B 9T PRET - WEEH

OMe Fl CFs BUAEEITHEIL BB T2 RTIH2E - HEME T RIfEAMSMABNE S di-rere
butyl oxalate ({IZJE ") -

Elir - 9]
—=c—/< s CH3
Ar Br Ar Mg =% .. A O._| ~CH;
Mg o _q)-’—:—:
.
O  CH,
ER

=~ RBERETVR
(—) F4RY) =~ Bl
BEAT BRI © tert-butyl 2-0x0-2-(o-tolyl)acetate

tert-butyl 2-oxo-2-(m-tolyl)acetate
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1. SAr
(1) HUla~ % ~ #EK THE ~ 8t > DL 125 CAfR 3 /NI » RF 22 7[R 2 -78 C » Tl
AWESE ~ fiEK THE » fFERRER » B 0 Cukoa » 5 1 /N -

(2) KrEM4FEY Solution A [ERE -78 C » BEIAZEZ TGRS - #7E 30 7rgEt%

FRE0R I E 8 /INEF LA Toluene M1z /K &E A S MENAE > BRyKRAEEZAUAE -

(3) K 2 equiv. 2.5 M HYSREALSRZAR S THE » A 3a 78508 » FAZR S 2 /NEE - DA
1 M BEREEE SRS E > INZE/AR pHS3 » LLAR 3K > BRoKomés



(4) JBE 475 ~ DMF ~ DCM ~ ZFR& » 7= SRR/ NRFIR4E ©

(5) K 2-FFE-2-PNE ~ DCM ~ MERERDA Sa 7 - B 0 CURAKM » KB 1 /N -
LIZEER/KERL DCM 730 ~ FR7KR4E 4t - BS BRI aY) 6a

2.FEfr AL ¢ fertbutyl 2-oxo0-2-(m-tolyl)acetate
FIRELRY) 6a BB T 5E2MIE > (8 R EFT R g2 A [E > ABAL FFREA( 6a )
FZRETR > R FRESEUR( 6b )RR =R R -
(1)

1b 2b


Shari
矩形


(2)

(3)

(4)

3b

4b

(0.94 equiv.)

2b

10

3b

5b

4b
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(5)

5b 6b

3B AL ¢ fer-butyl 2-0x0-2-(p-tolyl)acetate

(1) & Esn ~ 1,2- R IGEERKES T > IRFEALERLZERSE - B3 (12817
OHEEE > PREIRSE 4 NEF - Lo IARIIAVKBRIRHEITHIE ~ ZEHL ~ FRoK
e T AL -
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(2) BEDEREAL ~ FfL -

(3)

(4)
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4 BUFEREITT OMe ~ CF BUYRELATZE 7 #E48Y) © di-fert-butyl oxalate
SREHTKZE - e ~ 2-FE-2-FHEE » 18 AL ZERE > NERKIE 12 /N
& MRIFLIK ~ 10%ER% ~ bixlg S RAKZEHL > BrrKRYEN 4R L - Bl di-fert-butyl

oxalate °

5./ OMe BUfCE: : ter-butyl 2-(3-methoxyphenyl)-2-oxoacetate
(1) Hy 1d ~ % ~ 4K THF ~ » DL125°C A 3 /INEG > 15980 2d o

(2) JRE 2B di-ferr-butyl oxalate » BF-T8CREAK » INEIRZIE 8§ /NiF - 5 3d
ARIIA NHCl B BEteHE » IIAZABKET R o FRAKREEA %
NS EERFTEE 2 Ay 3d -
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6.[E0r CFHURE * rert-butyl 2-0x0-2-(3-(trifluoromethyl)phenyl)acetate
FIREEaY) 3d HYBLH 5 =M E - (R FERTRR &4 A [E] - fE iz OMe HU( 3d )
1-bromo-3-methoxybenzene * fEfiz. CF: HUfX( 3¢ )Rl &5 1-bromo-3-(trifluoromethyl)benzene ©

7. L OMe HUFCE: © fert-butyl 2-(4-methoxyphenyl)-2-oxoacetate
FIFEAEY) 6a ~ ob FfEHAHE > (£ S FEEETEE{H R 1-bromo-4-methoxybenzene °
(1)

(2)

14


Shari
矩形


(3)

(0.94 equiv.)

(4)

(5)

(6)
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8L CF HUfCKE: : fert-butyl 2-0x0-2-(4-(trifluoromethyl)phenyl)acetate
FIRELRY7 3d ~ 3¢ BF T=AGE M - (8 EZELFR R 1-bromo-4-
(trifluoromethyl)benzene °

(D)

(2)

( =) a - Ketoesters #E{T 1,2-~EENIRS NE 2 Y B
1. 6a~ 6b ~ 4c HETT 12-AEFEANEL > SR EEEPIHY B
BEE SRR R L B BRI HE - HI6Y) © ZRAMIEE =1 1.5 equiv.
AlIAELEY) a.~ b~ ¢~ d. ~ e~ f.~ [RhCI(COD)CHJiE) / [RhCI(C:Ha):]2 ~
1-Na Ligand G HIEEVIIA L) ~ ZEHHEE - FZREL DABCO » EHEH £ N ELE
H e SRR K G e -
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2. 6a~ 6b ~ 4c HELT 1,2-NEENIRE - ER G BRI YRR
BEE SRR R L EERIREHE - BI6Y) © ZRAIBE =11 1.5 equiv.
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3. 3d ~ 3e ~ Of #ETT 1,2-AERENIRL - IR IR IR
EE (L ERRIRIFAEE - 4R © ZRENIZ =1 1.5 equiv.

4. 3d ~ 3e ~ of HETT 12-NEENNEL - B oG BE R IE EYH LU
E LB RRIROAEE - 4T © ZREEE =1 ¢ 1.5 equiv.
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—  BiJEER
(—) BB Ta « To » Sc SIHBERESE

F— AWML ~ [~ EAFHERZ a - Ketoesters I ESE R

EY
Ta 7b 5c
B
EY) (mg) 43.00 171.90 154.00
EYZER R (mmol) 0.1440 0.5760 0.5160
NMR yield 12% 48% 43%
RIEEBE (% ee) X () 92 95
R FERFRE] (hrs.) 48 5.5 5.5
e X FRERBR > SERE R EMEY) o WSS GENRE - IR
K =7RE -
(=) EfRfGEEt > 4d - 4e STEHERLE R

e [EIfr OMe ~ CE:HUft>Z a - Ketoesters 1% 57 fESS 5
EY)

4d 4e
g7
EY) (mg) trace =434.85
EVVEERR (mmol) trace =1.2342
NMR vyield trace >999%
PHRERAE (% ee) X 91
[ FERFRE (hrs.) 48 48
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(=) HinGBEugtr 7f SIHERGR

F= HAL OMe B> a - Ketoesters 1% & FEAS S

EY)

ﬁfl % 7f 49
EY) (mg) 186.24 trace
EYZEZEEE (mmol) 0.5924 trace
NMR yield 43% trace

SRIGEBE (% ee) 92 X

[ FERREFE (hrs.) 36 X

~ B Em

(—) BN ZEGEE o ketoesters #ETT 1, 2-NIRKFFE 2 FEER ?

IEE R R A o Ry B A By T A P B B B RS A AL B T B0 0 e Tt am - AR
PB— o CLEEYI Ta ~ Tb -~ Sc BYEZR(E AT LASEER © HUEAI A B PSR 1L RS TH e
KimsZ 2 a -ketoesters 1T 1,2-NIRC FERYE R » FALEUR ( 7a ) ZERER 12% [
AL EUR( 7o ) S AL S )RIBTA 40% LA « EHEUAERER 1,2- I 2 e 4% 4= i =~ BEBE AR
AN PEEERAT - JERCAY T RSP HBE LR - S B A A -

TEHERIE TRUE T > SHEE TR 4d ERL trace > SHIE AT e BEE>99%
AJAIHLEETALfE a -ketoesters (Y a BREEGAEE T NI IEE S F#E - BAEER -

(=) FRERFEMILA AR 6b ) - TZAGIHBER B - EERR Al R AR eI A
& E2EFE SRR A Ry ?
AR E BRI A ~ B AR T > EEREMZE 5% » IRIFINL( 6a ) ~ ML
( 6b FEFHEHU - TSI HBEHZA K - AERUEREAFEE > T8 - VA E A
FAMG NS > LA RE ISR LR A R 72 1 S I A AR Z LGP 4 )4HE
RIS
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(=) HUREAHERIEETE - 2GRN e AR R - iR EEER 2

RIER KR = " & OMe HUREAIEEH ( 3d I 6f )EGIREAIEZER - H
HERERAEUR © & OMe HUCEAVES (4d F17f) > EERI7 ARy trace A1 48% - FHIELFSAT -
R TR G 2 F R B BN RS TR < R By 528 - FHEE S (i DL LRIl 28
/N o BCFEASBATT AR/ ~ HERLE TR N B AU (5 )72 -

{h ~ &emEEfE A
— g
BMTERHEREY a. ~ g > WHIFERK a. ~ f. 1Y 1L2-RNETBIIR S E » (S8R EY 2
FEZS TN 12% ~>99% » BHEHEEHERME S > 90% ce o HHILAES AR DU T TUBLASHR
(—) #T 1L2-ANEIRSERTR 2 ER > B AIS R I ASIHBEA N Z [H B A &

BRIV -
() o -ketoesters _ERTEHUE: - HAIE T8GR - FEH#ET L2-IIREER - ER
S -

(=) JEHE TR 2 2 AU L B BRI e < B By 228 - AHEE 5 (L R

SN o

(PU) ITAGPHBERIHEN BT R G MR B RN -

= MRERZEM
(—) REFFEEEI T T ILRSFHME | ~ THEHUEFRUE, - TEXR M TG, 1
FHHR % o BEMUB AR ba -ketoesters T4 EIFEHI S -
(=) AT B EUAAFE A H A GR - RS 5 RO AllER YK - R A
o -ketoester HY&HHE » HEFT 1.2-NESTENORCSNE - PR AE Ay B A5 (B HUA AR HE AL B
T-HESIHY5RTT
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. Xavier Creary(1987) - Reaction of organometallic reagents with ethyl trifluoroacetate and diethyl
oxalate. Formation of trifluoromethyl ketones and .alpha.-keto esters via stable tetrahedral adducts > /.
Org. Chem. Vol. 52 No. 22 > Page 5026 ~ 5030

. Demosthenes Fokas,* Jean E. Patterson, Gregory Slobodkin and Carmen M. Baldino (2003) = Access
to the noryohimban [6,5,6,5,6] ring system via an intramolecular furan Diels — Alder reaction °
Tetrahedron Letters > Vol 44 » Issue 27 > Page 5137 ~ 5140

. Yuanyuan Xie, Jiwel Liu, Yingyi Huang, Lixia Yao(2015) ¢ A novel method for synthesis of a -keto
esters with phenyliodine(III) diacetate ° Tetrahedron Letters * Vol 56 » Issue 24 » Page 3793 ~ 3795
. Hiroshi Shimizu and Masahiro Murakami*( 2007) < Synthesis of & -keto esters by the rhodium-
catalysed reaction of cyanoformate with arylboronic acids ¢ Chem. Commun. * [ssue 27 > Page 2855

~ 2857
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