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(57) Abstract: Disclosed is a method for preparing a boric acid ester using uncatalyzed hydroboration of a carboxylic acid. The method
comprises: inan inert gas atmosphere, mixing pinacolborane and a carboxylic acid and stirring same until uniform in a reaction flask that
has been subjected to dehydration and deoxygenation treatments, reacting same for 6-12 hours to obtain the boric acid ester, then adding
silica gel and methanol, and subjecting same to a hydrolysis reaction so as to prepare an alcohol compound, wherein the carboxylic
acid is acetic acid, caproic acid, pentanoic acid, heptanoic acid, trimethylacetic acid, adipic acid, benzoic acid, 4-bromobenzoic acid,
4-fluorobenzoic acid, 1-naphthoic acid, 2-methoxybenzoic acid, 4-tert-butylbenzoic acid, 4-ethoxybenzoic acid, 2-bromobenzoic acid,
4-iodobenzoic acid, 3-phenylpropionic acid, diphenyl acetic acid, 2-phenylbutyric acid, indole-3-acetic acid, o-carboxyl phenylacetic
acid or 2-methyl-5-bromobenzoic acid. The present invention utilizes a carboxylic acid to efficiently undergo hydroboration with borane
without a catalyst for the first time, thus providing a new solution for preparing a boric acid ester using the hydroboration of a carbonyl
compound and borane.
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St 51— SRR AT R4S PR R 3 1B /% b AR RO B

TEFEIE SAN2GUE T, [ 2808 Bk B B AN 5 B0 S P I AR AR (61.1
mg, 0.5 mmol) , FAFIRIEHIIASIEELE(218 ul, 1.5 mmol), 7EZ=IE T RM12
ANINE, R RONF I TF RS, kRN, SRIARES, DU =FHEER (84.15mg
, 0.5mmol) AMNFr, FHCDCIIEM, HmFE1050-80, BUE, FEoB#E. SirHE1H™
BHR9%, RN S WL PR %R 1H NMR (400 MHz, CDCI3)
: 87.22-7.32 (m, 5H, ArH), 4.92 (s, 2H, CH2), 1.26 (s, 36H, CH3). F{ilfRHEE#
—WIKIEREE, IIAghERR, DIB3mLAEERER], S0°CT RR3h, NGRS,
HOMROBEHER =R, GIFENLE, AR T8, R LT, Eit
PEME (100-2008 ) fEEEEL, HIROB/TKE (1: 5) REY1ERBET
 BEIEEEE, SETERN2%, RAREES LHENL FPYiRiEdE: 1
H NMR (400 MHz, CDCI3) : & 7.22—7.29 (m, 5H, ArH), 4.61 (s, 2H, CH2), 1.87 (br
s, IH, OH)-

St 51— SRR AT R4S AR R 4 1 /B /R b AR RO R B

TEFEIE SAN2GE T, 255 Btk B B AN B S 79 SN P I AR AR (60.3
mg, 0.5 mmol) , AR ASRIEEMIEE(289 uL, 2 mmol), FEZIR TR 6/)N
B, RN FEsE, DI=FAEER (83.05mg, 0.5
mmol) AR, FCDCI3EME, #1058, BUE, iR SiFE1H7" 8 R9
3% WRBIKEAFRISIARE, 5B B H85%-

St 51 = SRR AT RO A PR R 4 1 B8 /R HE AR RO B

TEFEIE AN T, 2808 Bk B B AN 5 B0 S8 P I AR AR (59.9
mg, 0.5 mmol) , ARSI ASIIEERE(289 ul, 2 mmol), 7EZJE TR 127
I, RN FEsE, DI =FAEER (82.50mg, 0.5
mmol) AR, FCDCI3EME, #1058, BUE, iR SiFE1H7" 8 R9
9%; REOKERFEIMEEE, 585 B HR92%-

St 51 VL - SRR A R4S PR R S 1B /% b AR B B

TEFEIE SAN2GE T, 285 Btk i B AN 35 79 SN P I AR TR (60.8
mg, 0.5 mmol) , FHREIEIEIIASIEEMILE(362 uL, 2.5 mmol), TEZIR T K9
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ANEE, RS R ERS, DI =REER (83.74mg, 0.5

mmol) AR, HCDCI3ER, fiftiomdh, BUE, Bl SirE1H7E R
9%; REDKESRIZERARE, DB RN2% AR RIIA0SmLIIK4-—
SN, TN 18%-

SR T: AR A A4 FUE PR R4 1B /R HL A AT

TEFEME AN T, 2808 kK B B AN I8 5 8 SRS I A 4- 3 R R
(70.8 mg, 0.5mmol) , FABIBICHIATIIFEZIEE(290 uL, 2 mmol), 7RI T
RI12/NF, RN F 2R, DI =FEEXR (84.99 mg, 0.5 mmol) HHIT
, FICDCBIEME, #mFE10708h, BUE, Fott. 2B R HN0% YR
f5%3E: 1TH NMR (400 MHz, CDCI3): § 7.22 (br s, 2H, ArCH), 6.92 (t, 2H, ArCH)

, 4.76 (s, 2H, OCH2), 1.16 (s, 36H, CH3)- RifiiREat— LK@ AEE, I 1ghE
B, DIBmLAEENWER, 50°CTRR3h, RNEEHRE, HOMIBEER =K, &
HENE, AR TR, EEPREER, BT (100-2008) M
Zailt, AR CE/CE (1. 5) BEYIERENT, BRI, o8
RNIO%- T YIHIEHEEDE: 1H NMR (400 MHz, CDCI3) : 8 7.24 (brs, 2H,
ArCH), 6.98 (t, 2H, ArCH), 4.56 (s, 2H, CH2), 2.27 (br s, IH, OH)-

SN SRR B e AN 4- TR PR R4 1B /K FE AL AT R
TEFEMESAN2GE T, 250 Bk B B AN 3 5 B0 SR P I A 4- IR 2R R RR (100
mg, 0.5mmol) , FABEIEIIASTIEZINGE(289 uL, 2 mmol), 7E=IR TR 12
ANIF, R RSB FER, DI =FHEEK (83.67mg, 0.5
mmol) AR, HCDCI3ER, fiftiomdh, BUE, Bl SirE1H7E R
5% TYEIERHEEGRE: 1TH NMR (400 MHz, CDCI3): & 7.41 (brs, 2H, ArCH), 7.18
(t, 2H, ArCH), 4.82 (s, 2H, OCH2), 1.21 (s, 36H, CH3)- K ililiREE#— 5 /K i iz

, IIAIgRERE, DIBmLAEEAEER, S0°CTHe3h, RNEERE, B OEEA
W=k, G&WENLE, RAIKMIRE T8, EEPREER, EEER (100-200
H) e, HORIBR/CK (1: 5) REMIERBENT, H24iin
BE, BT R AN3%. THIRIEEEEME: 1H NMR (400 MHz, CDCI3) : 8 7.41 (br
s, 2H, ArCH), 7.19 (t, 2H, ArCH), 4.60 (s, 2H, CH2), 2.26 (br s, 1H, OH)-
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SRt SRR B e A0 2- AR SRR TR AR R 4 1B /R HL AR AR i

TEFEMESAEN2GE T, 28058 Bk B BI85 0 SRS I A2- R AR AR
(76.2 mg, 0.5 mmol) , FHBEEINASIEEILGE(290 ul, 2 mmol), TEZIRT
FCRI2/NEE, R N R, DI =REEK (8423 mg, 0.5 mmol) AN
tr, FHCDCI3EME, #mFE10908h, BUE, FoBEE SR IHTZH99%- THYIH
MRS : 1H NMR (400 MHz, CDCI3): & 7.42 (d, 1H, ArCH), 7.23 (1, 1H, ArCH),
6.96 (t, 1H, ArCH), 6.84 (d, 1H, ArCH), 4.98 (s,2H,0CH2), 1.27 (s,36H,CH3)- KfTffi
MRelg A — P KBAEE, AR, IBmLAREAEN], 50°CT R pi3h, NG
g, HARIEFER =R, &IFEVE, HIKRRRN TR, HERERT

. EITRERR (100-2008) HEEMNL, AOBROECKR (1 5) BREWTERN
Ve, RBISERAEE, ST ER0%. FHRIIEEGE: TH NMR (400
MHz, CDCI3) : & 7.42 (d, 1H, ArCH), 7.23 (t, 1H, ArCH), 6.96 (t, 1H, ArCH), 6.84
(d, 1H, ArCH), 4.69 (s, 2H, CH2), 3.87 (br s, 1H, OH), 1.23 (s,3H,CH3)-

SRR\ SRR BT AN -5 PR R 4: 1B /R AR R TIR

TEFEIESAN2GE T, [ 2803 Bk B B4 5 B RSP I AL-ZE R (85.4
mg, 0.5 mmol, MBI ASTIEZINE(289 uL, 2 mmol), 7EZER T K12/
W, KRNI FEM, DI =REEKX (8342 mg, 0.5

mmol) AR, FCDCI3EME, #1058, BUE, iR SiFE1H7" 8 R9
1% P*HIEREEE: 1H NMR (400 MHz, CDCI3): 8 8.02 (d, 1H, ArCH),
7.80-7.82 (m, 2H, ArCH), 7.75(d, 1H, ArCH), 7.38-7.48 (m, 3H, ArCH), 5.37 (s, 2H,
OCH2), 1.23 (s, 36H, CH3)- REMRERE — DK AR, A 1ghER, A3mLA
FERIEF], 50°CTFRR3h, RMNEEHRE, HIRIEFER =R, &IFEIE, H
ToOKBRRREN T4, RUEPR VT, BT (100-200H) HEEEELAN, HL
MRCER/CkE (1. 5) BEYIERGENT, BRI, 28 EHR91%. 7~
YR REEEE: 1H NMR (400 MHz, CDCI3): 6 8.02 (d, 1H, ArCH), 7.80-7.82 (m,
2H, ArCH), 7.73(d, 1H, ArCH), 7.38-7.48 (m, 3H, ArCH), 5.01 (s, 2H, CH2), 2.31 (br
s, IH, OH)-

SR SRR BB AN 40T B2 B iR 4 1B /R HL AR R i



WO 2020/113835 PCT/CN2019/077387

[0041]

[0042]
[0043]

[0044]
[0045]

7

TEEMESRNGE T, 185 /K Bt B A PR S B OB A BT A48T Z AR R
(88.9mg, 0.5 mmol, ARG ASRIEEEINE(290 uL, 2
mmol), FEZR TR I2/NE, R FE5, DIy =FEEK (83.89 mg
, 0.5mmol) AMNFr, FHCDCIIEM, HmFE1050-80, BUE, FEoB#E. SirHE1H™
KRNI FPYIHIEHEEDE: 1H NMR (400 MHz, CDCI3): 6 7.28 ( d, 2H, ArCH),
7.19 (d, 2H, ArCH) , 4.82 (s, 2H, OCH2 ), 1.23 (s, 9H, CH3, tBu), 1.18 (s, 36H, CH3)
o RIHERERHE — KRB, I 1gRERE, DIBmLAEEATER, 50°CR B3h,
RNEERE, HOROEH R =X, &IFEIE, AR5, wER
FIE5H, B (100-2008) HEEEEAN, HOROE/CK (1: 5) BE
YIERBERGT, BRERARE, a7 EBN2%. TYREHEDE: 1HNMR
(400 MHz, CDCI13) : & 7.28 (d, 2H, ArCH), 7.19 (d, 2H, ArCH) , 4.51 (s, 2H, CH2),
2.12 (br's, 1H, OH), 1.23 (s, 9H, CH3, tBu)-
SR SRR B e A0 2R PR R 4 1B /K FE A AT R
TEFEIESAEN2GE T, [ 28058 kK B B AN 38 s B SRS P I A 2-R 2R AR R
(100.6 mg, 0.5 mmol, FHEIEEINASIIEEMILE(290 uL, 2 mmol), 7EEIH TR
RI12/NEF, RN th FEFE, DIS=FEER (84.17 mg, 0.5 mmol) HHIL
. FICDC3VEfE, #FE10508h, BUE, FoBWL. S BIHEH99% YR
f5%E: 1TH NMR (400 MHz, CDCI3): & 7.41 (d, 2H, ArCH), 7.19-7.22 (m, 1H,
ArCH), 7.03 (t, 1H, ArCH), 4.90 (s, 2H, OCH2), 1.19 (s, 36H, CH3)- Rf i Eg i —
WIKIEATE, I LghERE, LB3mLARERIER], 50°CTF&p3h, RNEEHRE, H
LMRCERFER =R, SIFEVUE, HIKRRRE T, WERERT, #ithE
& (100-200H) HEMEAN, HIRIER/CH (1. 5) REMIERRNGT,
BRNGAEE, BT ERNIN%. FYIVZIGEEGE: 1H NMR (400 MHz, CDCI3)
& 7.41 (d, 2H, ArCH), 7.19-7.22 (m, 1H, ArCH), 7.03 (t, 1H, ArCH),4.71 (s, 2H,
CH2), 2.41 (br s, 1H, OH)
S5+ —: BTSRRI F4- R A R 4. 1 BE VR H AR R P
TEFEIE AN T, [ 2808 Bk B B AN 38 B4 SR I A 4- o FR R
(124.0mg, 0.5 mmol, FHEIEEINASIIEEMILE(290 uL, 2 mmol), 7EEIH TR
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RN, RN FER, DI =FREER (84.09 mg, 0.5mmol) AT
, FICDCBIEME, #WmFE10708h, BUE, Fott. 2B RBHRN9% YR
fi%#E: 1TH NMR (400 MHz, CDCI3): 8 7.57 (d, 2H, ArCH), 7.02 (d, 2H, ArCH),
4.78 (s, 2H, OCH2), 1.18 (s, 36H, CH3)- RififRERHE— D /KRR, A1 ghER

. DBmLAERIETT, 50°CTFRR3h, RMNEEHRE, HIRIEAENZIR, &IF
HILZE, HIKRIRM T, WERRERT, @R (100-200H) HEAIEE
aitt,, HRRZER/TE (1. 5) BEMIERGEN, BEEOnE, 2R
NY4%. FEHIRIEREETE: 1H NMR (400 MHz, CDCI3): & 7.57 (d, 2H, ArCH),
7.02 (d, 2H, ArCH), 4.65 (s, 2H, CH2), 2.15 (br s, 1H, OH)s

S+ - SR EE AR 3- A TR R 4: 1B /R H AR BT IR
TEEMESAN2GE T, 20T Bk BB S 0 RS T INA3-ERL (74.9
mg, 0.2mmol, AN ASTIEZINE(289 uL, 2 mmol), 7EZER T K107
I, RN FESE, DI =FEER (83.89 mg, 0.5

mmol) AR, FCDCI3EME, #1058, BUE, iR SiFE1H7" 8 R9
9%. FYIEIEREEE: 1H NMR (400 MHz, CDCI3): & 7.18 (1, 2H, ,ArCH), 7.05-
7.10 (m, 3H, ArCH), 3.80 (t, 2H, CH2, OCH2), 2.62 (t, 2H, CH2), 1.76-1.83 (m, 2H,
CH2), 1.17 (s, 36H, CH3)- RiPNRRER# — 2K EAEE, A L1ghERR, A3mLAE
REEFR], S0°CTF R3h, RMNEHRE, HOBROB¥ER =X, &IFEIE, AL
KRR T4, R PR EVE, @E R (100-200H) HEEEELAN, HIR
LERICkE (1. 5) IREUIERERGY, BRREEE, 282 R93% 7Y
I RGEEE: 1H NMR (400 MHz, CDCI3) : & 7.23 (t, 2H, ,ArCH), 7.11- 7.13 (m,
3H, ArCH), 3.60 (t, 2H, CH2, OCH2), 2.65 (t, 2H, CH2), 1.78-1.85 (m, 2H, CH2),
1.61 (br s, 1H, OH)

SR+ = ST EEIAT RN — IR SR 1R IR AR R e
TEFEIESAN2GE T, [ 2808 ok B EAN IR 5 B0 SOS P InA ZAR: LR
(105.8 mg, 0.5 mmol, FBEIMEINIASIIBEZZ(289 ul, 2 mmol), 7EZEIR T
RN, RN FER, DI =FREER (83.84 mg, 0.5mmol) AT
, FICDCBIEME, #WmFE10708h, BUE, Fott. 2B RBHRN9% YR



WO 2020/113835 PCT/CN2019/077387

[0050]
[0051]

[0052]
[0053]

9

A %PE: 1H NMR (400 MHz, CDCI3): & 7.14-7.33 (m, 10H, ArCH), 4.42 (d, 2H,
CH2, OCH2), 425 (t, 1H, CH), 1.24 (s,24H, CH3, pinBOBpin), 1.13 (s, 12H, CH3,
OBpin). KARIRERH—D/KEAEE, A ER, DBmLARERNER, 50°CT &
R3h, RNGERIG, ACROBERB =R, AR, FIKMIRE T4,
WEPRERT, B (1002008 ) HEEEEbd, HOROE/CHE (1: 5
) AREVITERNBE), BRIGNEE, 2ETERN2%. TYREREDE: 1H
NMR (400 MHz, CDCI3) : & 7.20-7.31 (m, 10H, ArCH),4.19 (t, IH, CH), 4.13 (d,
2H, CH2), 1.64-1.70 (t, 1H, OH)-

SR DL AR A A e 2 - AR - SR - PR R4 LR IR b AR R TR

TEFEIE SAN2GE T, [0 28058 Bk B E AN 38 s B0 SR P i A 2- AR -5 -1R -8
FZ (107.1 mg, 0.5 mmol, AR ASTBEEMILE(289 uL, 2 mmol), 7EZ{H
NN/, RN R ERE, DU =REER (83.77 mg, 0.5 mmol) A
MR, FHCDCIIERE, k1078, BUE, BoRE. ZiFE1IHRHR9%- )
IR EE: 1H NMR (400 MHz, CDCI3): 8 6.91 (d, 1H, ArCH), 7.20 (d, 1H,
ArCH), 7.48 (s, 1H, ArCH), 4.78 (s, 2H, OCH2), 2.13 (s, 3H, CH3), 1.18 (s, 36H,
CH3)- KRB — D KBNEE, AR, PBmLAFEAER], 50°CT R
R3h, RNGERIG, ACROBERB =R, AR, FIKMIRE T4,
WEPRERT, B (1002008 ) HEEEEbd, HOROE/CHE (1: 5
) AREVITERNBE), BRIGNEE, 2ETERN2%. TYREREDE: 1H
NMR (400 MHz, CDCI3) : & 6.91 (d, 1H, ArCH), 7.22 (d, 1H, ArCH), 7.57 (s, 1H,
ArCH), 4.44 (s, 2H, OCH2), 2.13 (s, 3H, CH3),2.25 (br s, 1H, OH)-

SR T SRR A AN 2- TR T R 4 1B IR A R B

TEFEIE AN T, [ 2808 kK B B AN I8 B SR P I A 2-R T TR
(82.2mg, 0.5 mmol, FHBIRIEHIIASTILEES(290 uL, 2
mmol), FEZR TR 12N, R FE5, DI =FEEN (84.20 mg
, 0.5mmol) AMNFr, FHCDCIIEM, HmFE1050-80, BUE, FEoB#E. SirHE1H™
KRNI F7YIHIHEHEEDE: 1H NMR (400 MHz, CDCI3): & 7.16-7.20 (m, 2H,
ArCH), 7.09-7.11 (m, 3H, ArCH), 3.84-3.94 (m, 2H, CH2, OCH2), 2.58-2.67 (m, 1H,
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CH), 1.71-1.80 (m, 1H, CH2), 1.47-1.56 (m, 1H, CH2), 1.17 (s, 36H, CH3, OBpin &
pinBOBpin), 0.75 (t, 3H, CH3)- KRB L — /KB AEE, A 1ghER, P3mL
FARERIER], 50°CTRRN3h, RNGEHRE, ALROBERR=IX, GIHEILE,
TR T4, UEPRZIET, BTRER (100-2008) izl H
LIRCERITEE (1. 5) BEVIERGENT, B0, 287 Z5992%-
FEHIREEEE: TH NMR (400 MHz, CDCI3) : & 7.17-7.30 (m, 5H, ArCH),
3.66-3.68 (m, 2H, CH2,0CH2), 2.64 (m, 1H, CH), 1.54-1.73 (m, 1H, CH2), 1.87(s,1H,
OH), 0.81 (t, 3H, CH3)-

SR 7N ST EE AT RIS - 3- LIRS 1 R /R H AR i R i

TEFEIE AN T, [0 2858 Bk B B AN 38 B4 SR A N A 3-A5 [ iR
(88.0mg, 0.5 mmol, FHBEIEIASIIEEIHE(363 ul, 2.5 mmol), 7EZER T
RN, RN FER, DI =FREER (8449 mg, 0.5mmol) AT
, HICDCBIEME, #mFE1008h, BUE, Fit. ZFE1IH R RN5% YR
f5%E: 1TH NMR (400 MHz, CDCI3): 6 7.83 (d, 1H, ArCH), 7.46 (d, 1H, ArCH),
7.03-7.15 (m, 3H, ArCH), 4.07 (t, 2H, OCH2), 2.91 (t, 2H, CH2), 1.30 (s, 12H, CH3,
N-Bpin ) 1.15 (s, 24H, CH3, pinBOBpin), 1.07 (s, 12H, CH3, OBpin)- FF R EEH—
WIKIEATE, I LghERE, LB3mLARERIER], 50°CTF&p3h, RNEEHRE, H
LMRCERFER =R, SIFEVUE, HIKRRRE T, WERERT, #ithE
& (100-200H) HEMEAN, HIRIER/CH (1. 5) REMIERRNGT,
FRNERARE, SETER2%. FHRIREEGE: 1H NMR (400 MHz, CDCI3)
. & 8.10 (s,1H,NH), 7.83 (d, 1H, ArCH), 7.46 (d, 1H, ArCH), 7.03-7.15 (m, 3H,
ArCH), 4.67 (t, 2H, OCH2), 3.28 (t, 2H, CH2), 1.90 (br s, IH, OH)-

SR SRTSEE AR SR ER B AR LR 7: 1B /K L AL TR e

TEFEIE SAN2GE T, 255 Btk B B AN RS B0 SN P I SRR R TR LR
(90.0 mg, 0.5 mmol, FBEEIEIIASRIEEINE(S08uL, 3.5 mmol), 7R TR
RN, RN FER, DI =REER (84.02mg, 0.5mmol) AT
, FICDCBIEME, #WmFE10708h, BUE, Fott. 2B RBHRN9% YR
f%E: 1TH NMR (400 MHz, CDCI3): & 7.34 (br s, 1H, ArCH), 7.12 (br s, 3H,
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ArCH), 4.91 (s, 2H, CH2), 3.97 (t, 2H, CH2), 2.87 (t, 2H, CH2), 1.18 (s, 72H, CH3,
OBpin & pinBOBpin)- RFERERH — LK AR, [ BURER R I A giE R,
DI3mL ARV, 50°CT R B3h, RNEHRE, AHLROBEER=IR, &FE
WU, HTCKERRREN T4, WEPREET, B R (100-200H) HEHEEL
., HZMRZBEEE (1. 5) REMIERENF, Bl 2rm™ER9
2% TEHIEIGREEGE: 1H NMR (400 MHz, CDCI3) : & 7.34 (br s, 1H, ArCH),
7.12 (br's, 3H, ArCH), 4.54 (s, 2 H, CH2), 3.76 (t, 2 H, CH20H), 3.7 (br, 1 H, OH),
3.1 (brs, 1 H, OH), 2.86 (t, 2 H, CH2)-

[0058]  SEHtET/\: SHIRERI AN L R4: 1 E/R EL

[0059]  TEPEMESEN2GFET, MK A0S B RS IIA LFR(28.6 uL,
0.5mmol) , FAREIEINATRFEEMSE(290 ul, 2 mmol), 7EZE R T N 107N,
RN FEM, hibkRs, B2MEREs, BE, fo, D= FEER
(84.08 mg, 0.5
mmol) HAR, FHCDCIEMR, #1058, EiHEIHT™ R R9%; ¥ LI
WRSEEEIR OB, TSR Y). Y00 EdE: 1H NMR (400 MHz, CDCI3)

8 3.89 (q, 2H, CH2), 1.26 (s, 36H, CH3), 1.22 (br s, 3H, CH3). [WEUEER| 44

AN 1ghERE, LR2.SmLAEERER], 50°CT R 3h, FIHERESH — b K@ NEE,
RNGERG, ACROEAERZIR, GFENE, RIKRM T8, HER:
FIE5H, B (100-2008) HEEEEAN, HOROE/CK (1: 5) BE
YIERBERGT), BEERARE, a7 EBRN2%, RN EES L2, R¥E
B R YRR EE: 1HNMR (400 MHz, CDCI3): 6 3.69 (q, 2H, CH2),
2.92 (brs, 1H,0H), 1.22 (br s, 3H, CH3)-

[0060]  SEHEE] 1L SHIRERI AN R 4: 1 R /R EL

[0061]  FEPEMESOENGET, MEE Bk SO 69 SOOI R (54.38 uL,
0.5mmol) , B AFUIEEMLE(290 ul, 2 mmol), 7EZE R T KB 107N,
BB HFER, DUYZAEEE 84.12mg, 0.5mmol) HWFE, HCDCI3
VR, R0, BURE, FeMRE. B EIHTRRN2%. FYEIGHEEGE: 1H
NMR (400 MHz, CDCI3): & 3.82 (t, 2H, OCH2), 1.53-1.57 (m, 2H,CH2), 1.31-1.53
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(m, 4H, CH2), 1.29 (s, 36H, CH). 0.87 (t, 3H, CH3). [RIEUEER| R 1ghElR
. L2 SmLARERER], 50°CTF i3h, KHERERH — Dok RNEE, RNGEHG
, HORCBEHFB =R, &IFEVE, HTKMRM TR, WEREER, &
TR (100-2008) HEEEML, HIRIBTKE (1. 5) IREVIERGEN
I, BEEERARE, BT R AN8T%. TTYINIEHEIE: 1H NMR (400 MHz,
CDCI3): & 3.63 (t, 2H, OCH2), 1.57 (m, 2H,CH2), 1.35 (m,2H, CH2), 2.35 (brs,
1H, OH), 0.91 (t, 3H, CH3)-

S — - SRR O R4 1 EE R

TEFEIE SAN2GE T, 280 Bk B B AN 3R 5 B0 S P I BRR(62.52 uL,
0.5mmol) , FHFEHEII AR EERIE(290 uL, 2 mmol), 7EZEIE TSR 10/N,
BB HFER, DY ZAEEKE (84.01 mg, 0.5mmol) HWFE, HCDCI3
VR, R0, BURE, FeMRE. B EIHTRRN0%. Y EIGHEEGE: 1H
NMR (400 MHz, CDCI3): & 3.77 (t, 2H, OCH2), 1.47-1.53 (m, 2H,CH2), 1.25-1.36
(m, 6H, CH2), 1.20 (s, 48H, CH3), 0.83 (t, 3H, CH3)- [MBUERI YA ghE
B, DL2.SmLAEFEAVER], S0°CT R Ri3h, KHieRg#— DK BNEE, RNEEH
G, AOROEBRAERZIR, &IFENE, ATTKRIRM TR, EERER,
TR (100-2008) HEEMIL, HIRIB/TKE (1. 5) IREVIERE
s, FEEAARE, 5B ER83%. YA GE:  1H NMR (400 MHz,
CDCI3): & 3.75 (t, 2H, OCH2), 1.47-1.53 (m, 2H,CH2), 1.25-1.36 (m, 6H, CH2),
1.72 (brs, 1H, OH), 0.83(t, 3H, CH3)-

S — At S EE R B R4 1 EE R

TEFEIE AN T, o250 Bk B B AN 3R 5 70 SN P I A BEZ(70.90 L,
0.5mmol) , FHFEHEII AR EERIE(290 uL, 2 mmol), 7EZEIE TSR 10/N,
BB HFER, DY ZAEEE (84.05mg, 0.5mmol) HWFE, HCDCI3
VR, R0, BURE, FeMRE. B EIHTRRN0%. Y EIGHEEGE: 1H
NMR (400 MHz, CDCI3): & 3.72 (t, 2H, OCH2), 1.42-1.48 (m, 2H,CH2), 1.20-1.31
(m, 8H, CH2), 1.15 (s, 48H, CH3), 0.78 (t, 3H, CH3)- [FHUEERI S i1 gkt
B, DL2.SmLAEFEAVER], S0°CT R Ri3h, KHieRg#— DK BNEE, RNEEH
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G, AOROEBRAERZIR, &IFENE, ATTKRIRM TR, EERER,
TR (100-2008) HEEMIL, HIRIB/TKE (1. 5) IREVIERE
it BRIAEE, SETmEN2%. FYIRIEEEEE:  1H NMR (400 MHz,
CDCI3): & 3.72 (t, 2H, OCH2), 1.42-1.48 (m, 2H,CH2), 1.20-1.31 (m, 8H, CH2),
1.75 (brs, 1H, OH), 0.78 (t, 3H, CH3)-

SRR — e SRS = AR R4 1B IR HL

TEFEIE AN T, 250 Bk B E AN 3 5 80 SR P I = B LR (50.
7 mg, 0.5mmol) , FHBIEIEIIASIEEIILE(289 uL, 2 mmol), 7EZR TR 10
NIF, R RSB FER, DI =FEEKR (84.08 mg, 0.5

mmol) AR, FCDCI3EME, #1058, BUE, iR SiFE1H7" 8 R9
9%. THEIGREEE: 1H NMR (400 MHz, CDCI3): 8 3.44(s, 2H, OCH2), 1.18 (s,
36H, CH3, OBpin & pinBOBpin), 0.83 (s, 9H, CH3)- [a1BUEER 4+ I A 1 ghER

. L2 SmLAEEAIER], 50°CT R Ri3h, FFMBRERA — DK AEE, NGRS
, ACROBEAERZ=IR, &ENE, HIKMIRM TR, BERERT, &
TR (100-2008) HEEEML, HIRIBTKE (1. 5) IREVIERGEN
), FREEAEE, S ETERIO%. FYIEEEGE:  1H NMR (400 MHz,
CDCI3): & 3.20(s, 2H, OCH2), 1.97 (br s, 1H, OH), 0.83 (s, 9H, CH3)-

SR — = SRR A O R T 1 B R T

TEFEMESAEN2GE T, 25T Bk BB S 8 RO I © ZR2(72.9 mg,
0.5mmol) , FHFBEIEII ASIEEIE(508 uL, 3.5 mmol), TEZR T R 10/)NF
, R B FER, DI =HAEEKR (83.90mg, 0.5

mmol) AR, FCDCI3EME, #1058, BUE, iR SiFE1H7" 8 R9
9%. Y EIEREEE: 1H NMR (400 MHz, CDCI3): & 3.78 (t, 4H, OCH2),
1.49-1.51 (m, 4H, CH2), 1.29-1.31 (m, 4H, CH2), 1.18 (s, 72H, CH3, OBpin &
pinBOBpin)- [MIBUEF Y P IIALgiER, LL2.5mLFERF A, 50°CT A 3h
. RNRREE— KRR, RNERG, AR OEFER=IX, &IFEIE
. HTOKBRERAN T, WEPRER, Bk (100-2008) FEEIEZELTL,
HZMRLBECk (1. 5) IBREVIERGENT, BRINNEE, 28 ERh1%
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o PPUIRERESE:  1H NMR (400 MHz, CDCI3): 8 3.75 (t, 4H, OCH2),
1.48-1.51 (m, 4H, CH2), 1.29-1.31 (m, 4H, CH2), 2.26 (br s,2H, OH)-

SR — VU SRESEER R L R3: 1 EE /K H

TEFEIE AN T, [ 28058 Bk B EAN 5 B0 S8 P I A ZFR(28.6 L,
0.5mmol) , FHFEIEIIASIEEINLZ(218 uL, 1.5 mmol), TEZR T SR 10/NF
, R B FER, DI =HREEK (84.08 mg, 0.5

mmol) AR, FCDCI3EME, #1058, BUE, iR SiFE1H7" 8 R9
5% TEHRIZREETE: 1TH NMR (400 MHz, CDCI3): 6 3.89 (q, 2H, CH2), 1.26 (s,
36H, CH3), 1.22 (br s, 3H, CH3)- MEEEFI Y P IMALghER, LL2.smL B R
7)., 50°CNFNi3h, KEPHMREE i — /KA, RNGEHG, AR OBEAR=
X, BIENLE, HITKBRIRE T8, WEPREET, @R (100-200H)
R, ACROB/CH (1: 5) IREWTERBERGT, B4R,
SETTERN0%. THIRIEIE:  1H NMR (400 MHz, CDCI3): 8 3.69 (q, 2H,
CH2), 2.92 (br s, 1H,0H), 1.22 (br s, 3H, CH3)-

SR —+ T SSEER R SRS 1R /K H

TEFEIE AN T, [ 28058 Bk B EAN 5 B0 S8 P I A ZFR(28.6 L,
0.5mmol) , FHFEIIEIIASIEEMNLZ(363 uL, 2.5 mmol), TR T SR 10/NF
, R B FER, DI =HREEK (84.08 mg, 0.5
mmol) AR, FCDCI3EME, #1058, BUE, iR SiFE1H7" 8 R9
9%; RNARRIATKOSmLL4-ZF/SER, FYMEER15%. Y REGE:
1H NMR (400 MHz, CDCI3): & 3.89 (q, 2H, CH2), 1.26 (s, 36H, CH3), 1.22 (br s,
3H, CH3)- [MBEERIRDI PN L1ghERE, LL2.5mLAFERNIET, 50°CTF &3h,
KEHmREE i — VKA, RNGEHG, ACROBEAERZIR, 6IFEIE,
TR T4, UEPRZIET, BTRER (100-2008) izl H
LIRCERITEE (1. 5) BEVIERGENT, B0, 287 Z5992%-
FYIEEREGE:  1HNMR (400 MHz, CDCI3): 6 3.69 (q, 2H, CH2), 2.92 (br s,
1H,0H), 1.22 (br s, 3H, CH3)-

SLHEH 1%
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TEFEMESAEN2GE T, M40 Bk IR E AR5 8 SOOI AZR R (3.66¢,
30mmol) , FARWIE I ASHEEIE(14.37mL, 99mmol), FEZIE T R 127N
R RNBHFESS, DWEFEER (0.5mmol) ANIE, HCDCBIEMR, #i
PRI BE, BURE, oG- ZFEIHT B RN99%. YRR 1TH NMR
(400 MHz, CDCI3) : & 7.22—7.32 (m, 5H, ArH), 4.92 (s, 2H, CH2), 1.26 (s, 36H,
CH3)- RiARERH— DK RNEE, BRI RY) P A60giER, LA180mL A
REEF, 50°CT RN3h, RNGEHRIE, HLMIBEER=R, 4ENE, AL
FKERERIA TR, WUEBREIEN], B (100-200H) HEELMNL, HOmR
BTk (1o 5) IREWVERBERGT, BREMEEE, 5878 N% 7Y
FREREEGE: 1H NMR (400 MHz, CDCI3) : & 7.22—7.29 (m, 5H, ArH), 4.61 (s, 2H,
CH2), 1.87 (br s, 1H, OH)

SLHER — 1t

TEFEMESAEN2GE T, 20T Bk R E AR5 8 SOOI AZE R Z (6.11¢,
50mmol) , FAFIIC I ASREIEE(23.94mL, 165mmol), FEZEIE T B 12/
I, RN HTFERE, DI =FEERE (0.5mmol) HAMR, HCDCI3ERE,
W08, BURE, Aot SiTBIHT R RN99%. P YIREREEE: 1H NMR
(400 MHz, CDCI3) : & 7.22—7.32 (m, 5H, ArH), 4.92 (s, 2H, CH2), 1.26 (s, 36H,
CH3)- RiEREH— KRB, 5B E R %-

SLHEH 1\

TEFEIE SAN2GE T, 25 Btk B B AN 35 B0 S P I AN Z2(2.86 mL,
50mmol) , FAFWIE I AL (29mL, 0.2 mol), FEZEIR TR 107N,
RN TEM, bRy, B2RRE, D0, e, DIS=FEEE (0
5mmol) AN, FHCDCI3EM, W08, B IH R HN9%, K]
i PE: 1H NMR (400 MHz, CDCI3): & 3.89 (q, 2H, CH2), 1.26 (s, 36H, CH3),
1.22 (br s, 3H, CH3). [QBUFEFRI R T IIA100gmER, LL25omLFEE A, 50
°CNRP3h, RERIRER H— KRR, RNGEFRE, HOROBAENZIR, &
FENLE, RTKERE T, wERRERT, BT (100-2008) FHEE
Tk, HOROETKR (1. 5) BEWIERENT, BRISmanE, o8
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RN TYIHIGREEIE: 1HNMR (400 MHz, CDCI3): & 3.69 (q, 2H, CH2),
2.92 (brs, IH,OH), 1.22 (br s, 3H, CH3)-

AR BHSE Rt B SN AE T ERE AT R —MRER R B, BRI —Mk
AR, FRIR S DRI e A B R HERIAE BN, RRIDTREARTR 5 SRR i e A S
WA RN R B TR TR T MR TR S s, FF 4Rt
=4:0) VLR
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P ZE SR
— A ERIR LI AL S N & R ER A 5 A, EAFIEET, 81
LITDHE, Tlf. T, RIS Mt T T A S L SO
& WL g -
ARABAURZE K 1T AR IR TC (AU S SO S TR BR RO 1%,
FHEFET . PRl SR EEGe; FndiRmoy JR. ok, R
BRiR. —HEOR. R R 4R, 45K, 1-
ZRMR. 2-MEEETIR. 4-FTEFETR. 4-LF8ELTR. 2-1]
R 4R 3-RNIR. AR O 2-AE T WIk-3-
LR PFRETR LB 2- P E-5- IR IR R
ARABAURZE K 1T AR IR TC (AU S SO S TR BR RO 1%,
FAEET, IR B R EE Y 1:3~1:7; IRl =t S R (Y
IR R PR RSO BT [R] 96~ 1275 -
ARABAURZE K 1T AR IR TC (AU S SO S TR BR RO 1%,
FAEFET . PR b RN AP T ARG B T AT PR s,
A S e e et AN G [ [
— AR BI ST S TR, BRIEET, SEEUT PR, TF
il TMEH T, RSSO TSRO S5 5
NEERS. WS, ORISR AL S
RIEDNMZRS R AR B &L SR TE, B IEET, g
RILMIE AR /R EL R 1:3~ 127, Bk S smib i ibe . sk iR
MW B IR R RO CR. FRIR. 455K
PR 4-FERIR. 1M, 2-MEERRIR. 48T ERFIR. 4
-CEEFRIR . 2-IRETIR. 4-BURRIR . 3-RAIR . R E LR
-FET TR WIVR-3-LFR . ABFREETR LB 2- I E-5- IR 7R TR -
RIEDNMZRS R AR B &L SR TE, B IEET, g
B SR IR EE D 2R IR Bl S SR R [R] D 6~ 12785 7K
SN A5 AT 9 50°C TR OB 3he
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IRAEACHZ KSR ARIR R s/ PR LB T, B IEAE T, Fnd
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RISV E R JRRHE S R EE e B TR LAY N A, RFIETE
T, PR HTETCIEA N AT, IR A i e; iR
NCR. B R BRI ZRELR. O FHRKR. 4175
AR 4- AR 1-ZAR. 2-FREFERR. 45T EERR. 4
-CEEERR . 2RI 4RI 3R R OIR.
RETIR . WIE-3-LFR . APRER LR E2-FE-5-IRFE AR
TRIBIRNESROF AN A, BEREE T, AR FIIR e A EE /R EL
M 1:3~1:7-
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