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Enantioselective monohydrolysis of symmetric diesters
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[Summary]

Mono-esters are important building blocks for organic synthesis, but enantioselective
monohydrolysis are difficult to control; monohydrolysis reactions produce racemic mixtures.
My research goal was to obtain an enantiomer of a symmetric di-ester by using a chiral
solvent. Dimethyl bicyclo[2.2.1]hept-2-ene-2,3-dicaroxylate 2 was chosen as a model
compound of symmetric diesters. Compound 2 was synthesized and subjected to
monohydrolysis reaction in a solvent such as THF/water or achiral 2- methyltetrahydrofuran
5/water. The resulting product, a racemic mixture of mono-esters (3, 4), was subjected to
a chiral gas chromatography to determine enantiomeric excess, which value was not
determined due to overlap of the peaks of two enantiomers (3, 4). Next, chiral
2-(S)-methyltetrahydrofuran 1 was being synthesized for enantioselective monohydrolysis
reactions.
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MO ITATIVE 2DODIRATIVEZEARMKICEDEEYMTHY, 1 DODIRTIL
BREDOHEZBIRMICIKAEETDHIET, FIINEE/ IRTIVERETEHIENTESD,
COESZ2BEDIF UFAI—%EY R+ 5 FBROE MK BRIGIE, AHEESKIZE
WTEEMAEL, BELEINTVED, — RICEMHmTHLI 2 DODOIRTILEDI S UF
AEIRMG MK RIIRETHS E LV TN S.

IFOFAERMGE/ MKDERIEETIEODAHEEELELT, BR (eg, TRATIT—
¥) OFALEZEZAONDS. BRZFEAT SHEIEL KT HAEEENS VD, BRZER -
WEL, MKPBEHEDRY ) —Z 0B EFTHHEINELE LT, FHEET HE(C,
BONT-EHORNAELAECHNWEEDNS. DFY, BREARFICEE (tEH) OE
EERHTONDT, ESLEVMZEEE LT HHEICEFICESR (OEHE - XESEGL) O
BREMNSPYETRELAHSERDOND.

£E53—DDAHEELELT, FIIIGMEOREOFEANEZLONS. HEBELTIE, BR
DEEFDICETIRANREZ XTI ILAME - BETRETDHILENSTLETHY, BE
[CRIh T HREXGZVLD, RNBEMTRMELERICRIZTEIZENTEDLEVSFELHY,
TRIZRE T AlELAH DS E BN D.

WM TRATILN I FUFAZBIRMTIEIZWNE/ KR, D2FYEELNMTDOT
ATILEEMKABTHIIETITEIRERBDIRIGIE, 2000 FEITHESINLTLD
(Niwayama, J. Org. Chem., 2000, 65, 5834-5836). Z L LIRIDE M T X TILANKS
RS ERIERIG) TIETZILO—ILANBEE LTRWLWLONTERN, ChzEx THF-KRIZE
BL, 0°C TRIGZASEVWSBEMERLRTHSIN, RIGCIEEENIZETL, BIEYDD
DHANLNRUBBREERLGVWI ENRESN TS, KHARTIE, COFERZL LIS
THR-KRBEDKDLYIZTFIILE (S)2-AFILTErZERFOTISY 1 BLUVKEFRT
BZET, THUFAFBRMETE MKDELEITTEINEINARSLZEEZBME LT

MEIIUTICRIAHTED S EIZL-. T, "M IXATILOETIVIEEYMEL
TEIRLE=CIT XTI 2 (dimethyl bicyclo[2.2.1]hept-2-ene-2,3-dicaroxylate) D&M %E1T
5. RIZFHEEERE LT, THF-KRBEZHAWTOIRTIL2DE/ MKDEEITL, K
SEMTHDIE/ IRTIL (3, 4) DEBGABEERERNHD. BRAAFEREIIOT LT
SLED2DODIFVFAI—HRODE—VREDLEMILKRDD. F-FHEERERELT,
DIRATIL2 DE/MKDEMN, SELIRERTHS2-AFILTERSERBTSY 5 -KRAE
WERWCTHHEITT A EZTHRET S, RERIC, FTILEO)2-AFILTESEFATTY
1-KRBEZAWVWTOIRTIL2 DMKAEETL, AFEEHAKBERIEZRDD.
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LEEL, MBEHFEETERT
4 BT AZETAFILT cyclopentadiene QOOCH,
ATILT &5 1= (UK 84%). 58% 2 COOCH
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BB L, 0°C T2HBET«—

WRA—=FILE—RIEZE{To1-. BRBICKYPIRATIL 2 #HE (IRZE 58%) L, NMR (1D
NMR, COSY, DEPT, gHMQC) IZ& Y &R DR %1T>1=. 1H NMR (300 MHz, CDCls) $=
2.07 (1H, dd), 2.25 (1H, dd), 3.76 (6H, s), 3.91 (2H, m), 6.89 (2H, dd); 13C NMR (75 MHz,
CDCls) 8= 50.58, 52.03, 71.54, 140.95, 151.01, 164.01.

QRMECIRATIL2D (TFUFARBIRMTEL) £/ MAKSERG
THF-KZ2DBEZRAWNT, T/ MK fEZEITo1=. PTXTIL2 (0.259) & THF (2mL)
EK (20mL) EBRELTHL 17HEDKEIEH Y DLEMZ, KLET2EFREER L.
BHTHhMT S LTRIGERTSE, BFBRIFILZMA THRIEEZIT oI, 21
AFNHIAT TS T4—TE/IARATIL (3,4) OFEEETo1-. BFBOFEZRIE NMR (1D
NMR, COSY, DEPT, gHMQC) T{T>7-=. 1H NMR (300 MHz, CDCls) 8=2.03 (1H, dd), 2,14
(1H, dd), 3.85 (3H, s), 4.02 (1H, m), 4.12 (1H, m), 6.80 (2H, m); 13C NMR (75 MHz, CDCI3)
8 = 53.18, 53.56, 54.43, 72.46, 141.65, 142.29, 150.96, 161.84, 162.35, 167.95.

5EIMILIZE/ MKDEEIT o=, ERINEIL 3% E A LM >f-. ZORE L LT,
FHTHAIDIRATIL2HAEFELTLSAEEMSAS, ALK B 8 MNAER L I-mTEEMEASE
bitz. SIXATIL2OFHEENE/IZRXATIL (3,4) D10057D1UTTHDZ LI,
A D NMR GRIE Z21TLY, 3.76 ppm - 3.85 ppm H & U 6.85 ppm FHEIZH T B FEHE
DHBRIYEZRINA, RIGEEHPLC THMLI-EC S, PHILRVESHEDE—
LR SNt BEEIREANASEE

(99%) K YIEN>F-ERFERTY
A1=-51Z1%, HPLC TRIGIRE %K Me0OC KOH, HOTHF | yegoc HOOG,
N, RIGHNEEMIZHETLI-C &% KOH, HZO/5
HELTERERHDERDN | 0
6_ 2 3 4

Ft=, THF DR YIZ 2-AF)L . @,ﬂ
TrSERATSY 5 RS
EERIGHETLI. COBRE, HooC
(S)-2-AFILTrZEFOTS V- Figure 2 8
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KFEMRBREREZEHRTEE0I12, 7030574 —2FALT2DO0OIFVFA4~
— (3,4) OREEERA=. BYIZ, B->OTFFR M) VFERKRZEELE-FSILAS A
(ORpak CDBS-453) #FHLVNT HPLC IZ K AR BB A=A, 2 DD I F U FAT—(3,4)
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T:&), ﬁ'ﬁ?i'liﬁ;d)ﬁ?’itt’&%ﬁf Figure 3
=M o1 (Figure 3). GC D&
BINGA—RF—%ZEBLTHWMET oA, T—UJEBELGL -z, ZDREREEL
T, E/IXRTIL 3, 4) DAILKRFIIILENFOBED-OH, >/ 0TFX M) VFE
KEFEFEMGHEEERZREC LI-mIelsEhnt-.
ZIT, E/IRTIL 3, 4) DALKRFIULEZD) LT S EaHlA-. XM
(Aoyama, J. Chromatogr., 1983, 265, 57-68) [Z#ELy, FREET b1 DL (BRKED) HFET
T N-(trimethylsilyl)imidazole (TMSIM 10) &ERESESHZET, Y UIEET-o . RIS
HEITOHERIEL, RIGEZE NMR 52 L TiTofz. LALAENS, GCHU/AT LTI L
ETOYIVIEEY (9,11) ERONDIE—V ZRETETEM ST

@OS)-2-AFITrZEFRFOTTY 1DERK
(S)2-AFIITrZEFOATZZY 1D

aRlE, X (ffland et al., J. Org. \7/"\

Chem., 1977, 42, 4150-4151) [Z#¢L, 100G 10 Q Me0OC
Figure 5 2RI FIETITo71=. FI& g
oI 7 L o3 — L 12 Hooe THSIM 10 \7/
(dlI-tetrahydrofurfuryl alcohol) %E 1) ’ sodium sulfate °
DUICEML, BKITZIEE 13 LR oo 5
&L, 125°C T2 FEER L=, bIL TMSIM 10
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DT IAR14 %/ WET0%). FZIEBIRXTIL14(1.69) 7L 2 ZKNY (2.8
g ELEBLf. MEBETH_ETT7ELY (88 mL) ITHfiESHE, ERETS5HKRET S
ET, FRILBBIRATIVIADIFUFAT—15 LTI UEEHROER (8) #51-.
ZRERRBIEIEDIET, AEREET-E. COEICEREMATIFVF4A<—15
FlERE S - RICMKDET HIET, FIILGTILIA—ILI6E/HILENTES.
XRIZ, 7)a—JL 16 & b+
UIIET B EODERET .
B L. FLa—IL 1;§5
12 (49mL)ZEY S (9.7 o
mL) &RALF#IS, Ik | o e @fv§§“ d e
p-FLIVRLRZIL (122 ) " Cptaon o
g) #MZ, 5°C T 20 FfEE 0 Oy oH TosCl
#Lf: I_ﬁ')b&ﬁﬂﬂ]iﬁ’“ﬁ % mcm _ Toscl | O:\ons
FUEZODLZEMATHR Figues
BIEEITo=RIC, D UAT
WO LTS T4—TREL, FINMESNETILO—ILEH= (IREK 87%).
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