XHE

RN SR AR TR RBR LTI R SR EFRA AR —
ARSI, B IEA - EENBRNZBERBEZIAMNHE
M. ERED-HAEEHRE La-1 AT RGN — LT RICESE
(n=6, a; n=7, B; n=8, y), AP ZEHEME, BHLBHBENKEE, B
giktE, BAMEERE, ARKE. HREES SMHEIRENS T
fEKBRPRERESIEM, EFHHMAEEBELEIAINHLER
R, ERFIRAEEKTERE, RalagESRAen, RERN
. IR NS RERN RN KA B, 8% T HILEA
e BEATGFER, REFE, RNAGEMN, FEREMALENEK
RER. AIGEBHETERRMN. fARNREEGEE RN EE RN,
WA T X R NAMBHR N AEP R RNASR, RETUTFIAS
HI R

. REEXERTHHBEHRNMNBFET, XIETEYPRRE
A AR HRERE RN E W AP KRR EEFRARER R
EREBEAETHITANKERE R, MEEEHEFIRS, ™0
Bt B SRRERANMER R, KLBLRHB AL XNAFTEY
TR EA S B, SUATEVRE=PA R 8. EXLEfT
AP FIT B AR A R IVRERARI R ERIEM. TR S E
ERMIZER. RERREANHRURBRAMGE, BRETEYE 4-
IR R 28 P R R RERE AL HLEE.

2. 7E NaBH, &R /B RIRBTE =TT B AW RF, ZET
RERIKRY, p-IAMINE. RZMAF CRAUBRILUERNEEN KL
BAXMKERRNAEHE. TRERKRE, BRZEAMEERHZ



TEEYWER, MAKRCE, FYBRLEIRERET B M S B3
HRE), H AN, RZEMHENEREN 2:1:3, RNEE
H-5°C, R(+)-1-F ZEEX B AT B LT 20%: TTREF I, S(¢-)-1-
K ZEEA AL BN 6%.

3. BEREARMEPDR—LEENFHTEE, EROEBT
BB, RNAMBHEZ, EHBIFIR T KRR R,
DARB S A B R BB RS B RN H E, mERE T
& 90%. ZHEBET FAEM, RNERSSEYHE, AR
LATEFRE A .

4. R THWRBUR LR PHEFEEAHERFENRN.
SRR, FYRELRRNF AL T EHEBRAFRKER, &
B—REREEE AR T XPE, RARNAFEN. TERET S,
BRI, FKERER. IR EASR R . ERNEE
k25 °C, RAZBSIA]A 10 h, B-EFRIHE . 2P A2, NBS HIEE/RELR 2:1:2
B, ZPEERF=RAE 83.7%.
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ABSTRCT

It’s a new topic for chemists to research on modeling the function of
cell’s environment and enzymes via microreactors. As an important
microreactor, cyclodextrin(CD) is attracting more and more attention.
Cyclodextrins are a class of cyclic oligosaccharide molecules normally
comprised of six(a), seven(p) or eight(y) a-1,4 linked D(+)-glucopyranose
unite, in which the interior surface of the cavity is hydrophobic and the
external surface is hydrophilic. They are well known for their ability to
form inclusion complexes with a wide variety of guest molecules ranging
from organic molecules to inorganic compounds and ions in aqueous
solution. Cyclodextrins can be used as chiral microreactors because of
their ability of asymmetric induced chemical reactions. Cyclodextrins are
also efficient inverse phase transfer catalysts(IPTC) for they are soluble
in water and can form inclusion complexs with hydrophobic organic
compounds. These processes occur in water, which is attractive as an
environmentally benign solvent, which avoids the environmental
pollution from organic solvents and metal catalysts. The reaction
condition is mild and the operation is convenient and simple. In this
thesis, we investigated the behavior of asymmetric reduction, oxidation,
condensation in microreactor of cyclodextrins, the research results are as
follows:

1. Effects of substuent groups in the presence of microreactors of
cyclodextrins on asymmetric reduction of acetophenone derivatives have
been studied. The results indicated that substituent groups and low
reaction temperature improved enantioselectivity for this asymmetric

reaction. Absolute configuration of the resulting alcohols are depending

m



upon the positions of substuent groups, preponderant absolute
configuration of acetophenone and its meta- and para-derivatives was the
S while the prevailing absolute configuration was the R in the case of the
orth-derivatives.Effects 6f enantioselectivity of substituted acetophenones
were due to the combination of bulkiness of substituent groups, hydrogen
bonding, space steric hindrance and so on. In addition, preferential
orientations of the substrate included inside the microreactor of
B-cyclodextrin are suggested from above results.

2. While the three-component inclusion complex is asymmetric
reduced by the NaBH,, the effect factors on asymmetric reduction of the
acetophenone such as the kind of amides, molar ratio of the
B-Cyclodextrin/ketone/anime, temperature have been examine. Compared
with binary system, the results indicated that cyclohexanamine enhanced
chiral induction and inverted alcohol configuration. R(+)-1-phenylethanol
was produced in 20% enantiometric excess for a molar ratio
B-CD:acetophenone:cyclohexanamine of 2:1:3, the reaction temperature
is-5°C; the S(-) enantiomer in 6% enantiometric excess in the absence of
cyclohexanamine.

3. Chalcone and its derivatives are important organic intermediates.
A new green method was studied for synthesis of Chalcones using
microreactor of cyclodextrin as the inverse phase transfer catalysts and
refluxed in water, the isolated yield was up to 90%. The method
precludes the use of either strong base and product can be easily
separated. The catalyst can be recycled with no pollution to the
environment.

4. Benzyl alcohol was oxidized to benzaldehyde under a mild
condition in microreactor of cyclodextrins. The results showed that

microreactor of cyclodextrins can be regarded as inverse efficient phase



transfer catalysts for the oxidation of benzyl alcohol, this method is a
direct one-pot synthesis under mild conditions, without pollution to the
environment, the experimental steps are simple, cyclodextrins can be
recovered and reused without loss of activity. Yield of benzaldehyde was
up to 83.7% when the reaction temperature is 25 °C, reaction time is 10 h,

the molar ratio of the B-cyclodextrin, benzyl Alcohol and NBS is 2:1:1.

Key words: Cyclodextrins; Microreactor; Organic synthesis;

Inverse phase transfer catalysts
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1.1 R R 25 RYiE i
L1l RERNEHARER
REhFERNOEFEEREGBRAFNEE, EETRERNEF
YRI5, B MR N2 (SR A PR RNEE) BHRNEERH
RIEFMATR . “chemistry in nanoscopic reactors” , “chemistry in
organized and constrained media” , “chemistry in micro-heterogeneous
systems” , “chemistry in oriented systems” %My AREZESCER!Pleh
REHH, FrRER LR —E, BIF MR 3§26 RN, =B8R N
EFEME. BT MR NS IREFL SR Z R . o
B, HFRE), 2 FRERRR. REK. LB K. il BH%)
PA R ZFLE & (7 iR S8 Bt . 55 RIERNA
2, Bt & H MU N2, BN CF R N 28 21T 1t R BR
RLCHXERE. EFSHELT, RS PHTHER N
ME BT AT RNAR, BHHEERPHETHRNE RN FHE—
ERERA TR M3 B F P AR EAL (2 F A R ) 85— 4
THUE—EAL (2 FlRR ), R AEEHER B4 F P E a4
53 0 SR T A0 23 (8] R BEL S8 1« ZEUR RY 38 P R S K |
B — B MH TS, B, 5005 5 3% B8 6 & N4 4 F 0 R R o 6]
RIS, XL ) HEF R PR I 1E A A w0 g e SR 7 1) FE B
AL EDBHELE-NEENEYIRE, BRIRAEENT
BT, 2R B & BRI MR RS RES FE IR EX SR B 5F 5
SRS RETEUBR, XEBTHEAT BE BT EX P R
VIR FEH RN, FEERRNBTEES FHRMEESHESH
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REFRRKWERN, WANTRIERAVE, A& RFREFT S &
Migte. BRHDTRNSBHTTAERRS LM TR R
B, BEMNERT REEHEER. =EXREMRE, FEEEFAN
R JLAE B RZ— PR BT R 2 BUE & B2 SR 4 v o 41 3 Aot
EARSTHRA, BRI TFRREEHRBESRS: MEBLHINE
YNBSS TRIRNNEES FORHANE X RERE; R
MRNBASEREHERARIEN, EAEZTEHITERD.
TR TR BB VBT AU B TR T &REB S FHAEMELT
EUAREEERNERE XN ANE.
112 MR BRI % |

XRMEN R NEEBBERE S TR, BXUK)TER
Pl iR BREAM. SO SRR B AR R F 52
%, HETEASMIBTR X BE PG R B AR 7 5k
BERAZR. ARRSHMRN RN EARAHE, BELERRk
R, HMTRURNER, TUERARZERE. R —gH
MR, BREEHRABTERESHRN, BRE—ENMRE; MH
HARMER, M FZRBERIMA RERE, BA—EHELAR
77 K I L R AR B 2 2 AR 2

A MR RS ERETINE. TRERD. 4%
RIS R ANEY, EABHTFUEFHESSTF, REHTFRE—
SERTHBANEE, ETRAKTHATELHER BN, SINESEY
KEREHER, NTERMER. kBN, SRUKIEERE>
EHRER. TEARNARIEREIRR AR ELR S B ERE
MR, MR, FORRERO R, REEEEAED, —
ERTRAGFAUEBMEA, REEHTREEENEE 15
T BT FIRBICAR R S F a8 R Y.
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1.13 MREBEBNE K+ EILA

BT MRS BAFERNTEKZE, URNEBHELESRT, BE
ZHERNARNRENE. RIEFGESRYZEPEELRA, 2R
EADFRBNEGNAH, HWRES FHERAN —TUZLHAN
%, mEAEANTESREENEEY; X TPt REES FHE
%, Rt U EDS FEITESAENRN, I C-H 8iFk

EREL) ) BRR42DEBEE A R, NE Diels-Alder 5
B ORR R I R AR F EHPI%, '
1.2 IRMIR L HA

BB X5 (Cyclodextrins, B #8 CDs)Z HE&E#EH BB CGDIEAT
VER BT A ) — IR (R R B . Villiiers®™F 1891 SE B IR A . 1903
4 Schardinger™ R A 2 5 M E BRI (LT B BB Fh RIS, 1R1E
EA15E LK BENARREEGEZ A « ¥R @a-CD)M - H ¥
(B-CD). 1936 £EZ 1953 4E[d], Freudenberg Ml Cramer®3% H 3 #i &
T CDs f14i#, AT RFFRIFRIEIL¥EE T . B CDs B2
REBABS FREPBREENARERZ —.

1.2.1 IR RS

CDs &L\ D-MHEHE AT, H a-(1,4)-FEHBENFRSF, B
REIAEFR 6~8 MitmsE R ITH A CDs, 4 3IF% 4 a- -+ y-CD(E
1-1). Hp-CO HHEEESE. s KERTNA Z.

CDs 4F% D-itmsE s u IR W EHE, BTERRAHZR
PRFERTARESETR A BEY:, BN CDs 4 FEBTHEER
IR C-2 71 C-3 R F LRI FHRRD FHR—MI%CE
—IH), M C-6 AREMHA R — ML %(E_H). MmHEH C-3, C-5
MBREFATEERAESLERAR T, FEBARRIRKET
[B, T CDs SMURML%GBTFAERENREMEFKE. RRME
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B-CD 4+ ¥+ C-2 LHMBE S SHAM AT LM C-3 ERNRER
BRERHY), ZAREREESITREHYNORINE, #—FRET
p-CD M3 FHI%, 3 p-CD EHBHEMR ES a- y-CD FE—

) W O %{,«)
N R f; % J-
baafe Sl TEuad

aCD B-CD »CD

H1-1 a- ﬂ" }"CD 5‘)5}“}%’#15?%5
Schemel-1 The molecular structures of a-, -, y-cyclodextrin

122 MRS NA

CDs 43 FHIRE B G MR E T H AT RN RE . AFEF2KH CDs
ZEEHRBFEEBRRKNER, a-v f- y-CD KRB ME 1-1
9?77_\.[25-2710

CDs 7 FHIAXEMEFNEH, 18 CDs 2 FHED EHHER,
TUMNTHEENEY), NPHBIEFRNLEY, UREERSE
SEFEAN—RIESRS FREBEEA. HNAEARERER
BEE B FRIRME. L ALEHAIMSZERZHARTRR L — RS
HMZERME. 550, B—BRESFRLARTHERLE CDs AR,
CDs &w] LUl % & 64> F 3 4 E R s # A Al =4 — e fR 5
MR EHASYNRERNINEERERT CDs 5545 THS
BItERERF S S, 5 CDs MEAS TAERAR BB E U RATALE
NEARERX. BEER, MEFHEVENR>EE, U CDs
SR ASFRERHAEMRELRRES. A4 FHRNAEWASE
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KA, imEAtiee. (M. pKa, . FEEREBRLENE
fe. LRI HRESE, MK RE—RIIRNL, RIFHALE
REZEFFREHERNEIREERXRR.

HERAMALEBRMUEAY S FELHRTLHBERENDEL
¥EH, BRSNS HadH CDs WZEBERREEY. A, —fA
H, ERGEEEYHEN, —REROERNEEFTIM:

LA Z S E 40T LRGUKERALZ B 1 a e 1EM .

QIR ESE AL T ERMERZ MR,

JALEAYERITET, FMETEALTREERESHE KT F
KB

4 IR R 5K T RE BORE T

i 1-1a-, ,B-y Y'CD #J'liﬁ tt&

Table 1-1 The general property of a-, p-, y-CD

Hm a-CD p-CD y-CD
WAL 6 7 8
ST 972 1135 1297
[alp/° 150.5+0.5 162.5+0.5 177.4+0.5
VR /g (100ml K, ZB) 14.5 1.85 232
ERERA - 4753 6.0-6.4 7.5-8.3
SRR ER/A 14.6£0.4 15.420.4 17.5+0.4
ERRE/A 6.7 7.0 7.0
23
ERRBAEBVA 174 262 427
1.0 gCD T KB /mL 0.1 0.14 0.2
K gHEER ANABR BARTATNARE HREEER
A& RKEHE 6-7.5 11-12 13.3
2 SR Kiwt% 10.2 13.2-14.5 8.13-17.7
KRB KER Viay/min™ 5.8 166 2300
H|E/C . 295-300(5) i) 290-300(43 fi%) >300

WA D FERIAMB TR RLE R, KREDTHS BN R
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5.BRAZEE, iR, B, B B, BEl%

6. HBEIALENELT], WRHISE. . EThE

BESh, RIS RE LT AT T4, XEERN S
HAETHREEA THEBB R, ATBERPL AaEnym
KF RS VB AERC ISR AT E BN AR
1.3 LIERMIFE B E R RYINB R 28

JM.Lehn ZEMBIE TURMLEFR HPIRH: “4FiRA. #HLME
WMEBY FUMHELR”. X—RREL VAT HTFRIERL>F
WE PR OER. BT RSIREZREEN R (FE) Kk EE



FRIE R N2+ AL S R

BAHF=AEREMES BT R. FREASNIENE Y, TILEIE
@RI TRKER S, mEEEH(EE—BR. BR—ER
MER—FSERMEER). RAHEEANERES. X—ELF
At HBEEEY. EERSZER. BESZE. RSHEN
fER .. Ht, AT ERZHAS FRAARBE TR TR EMTE
24 SRy e BRI AR REIELERIE. 2
FiRB EE a4 A0 B FEAR RN FEEFIRA, MUAL
ERESFRINFERTEEE. . H7RHHEXFHEYE
BHREERES THLE. R RITEDEN—REEGES
FEEUEY, ENEEANRRTMEKEARBRFKKERE, A
BAFHMMIFS, TLUEERNEREZSFHEN. EUREYS TR
BE-BEHRRES TRV, BESHARNS. Hik, HFHEEHE
TED S FRANBEAFRAN FAUER SBREDS R EHA
BFEEEX.
1.3.1 =HIEga0 5 FiR 31

TR RS 2 ch kel 3 B 0 S T R R R A ™), A — R R R
(7= 8 55 el Villiers T 1891 RBP4, B 219544F Cramert§ L AE 4 B
BT R N 35 4 R LA B T K Z R SE K S EE LA R
R BB, FRBURTENZ I T AZTEMERH R
B2 57E . FIRFRIRE UL R ATAEME BRI BP9, R A
SRR T KAREECT, B EABCY. BERRED. #E
B0, R TS S MR, TR I B IS A S BB AL
REEL AR EE RS HRE".
1.3.2 IRHERR R R B SRR R

HHREL TR RSO EY. CDs 5 EHE
BERBI>FEEY. ERNESFIRHTURF KR E 4, Fetd
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RUTBHRP AT S BRI ERRZE. RS EFE BRI RETE
Y), 7EE M) (BK X RAIER) fte R (SRR MIGIN) FHEA2 T i
—S R, FIFNES TEUBHAR. ITHRES FRELLUT
KARBHF KT, RS R A — k2% RN, 5 0Es KK #
RN, pEKSEE. Diels-Alder RNV%, A3k CDs & M 2%+
REMBEIEBRRNE—FR.
1.3.2.1 SREHEMR AL B P 4935 R BLEL

FAESCHGET Bp-CD. M T H_BE. RZBAFALER
i & B p-CORTAEM KNI MR A H1(E 1-2), I LR & YHERIE R RE
FRINHREIR T 1% —RREHEAL A AR T — B (B 1-3), WA RAHE RN
£HEM. B FERSREA. ZRNTZERATII%, TR
BRI RE. ME. Raney NifEAL &M TH~ERM15.1%, TAMEL

FIEF, PENA10%.

T
}CDA[—O—Itl:—cH—GHz €00~ }Ni" I v | COOH
[+
B 1-2 B-CDH#k )it BB B 1-3 £ REBHEALTAR A
Schemel-2 §-CD derived reductases Schemel-3 Reductases catalyzed

hydrogenization reaction

FREEN S HRIE T AE35%KOH il FA-COBEMMMERE, &
BT BRF=Y4.4- —FENBREE1-4). ZRMNFAESC K8,
FEEEA]1X78%, Fp-COBEALEF=E K0, RNH, f-CDRIHIHER
FELEF TR, H T HHEERNT £, AREHLEBIKED,
i ) A8 LURFIEAT, &2 T HEBEARRER.

< NO, M [+ N ===N C1
80°C {
(o]

B 14 p-FAh AL, 4 -~ R BB R KA
Schemel-4 p-CD-catalyzed synthesis of 4, 4’-dichloroazoxybenzene
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Schlatter® % & 5 T B-CDRT M 54T AL & 2713, B TFREALTS
B A X R B R (B 1-5). LA 2 ke Abint, BEIM=¥ AR
B, FEYRRBIEREIE, eefi{47%. AW NMEMTIN, BE
HIRE SR, PRI, ceERIKIT%. WA THIB
Hilit 2R ENAIRWEBA TR TR, ZHFEAS-CONZER, &
3 THEERYAFHER. AR, SEERETR, el %
HRAMEW, TREXLEM. WHA, FYRAERER, Ext
MR Z. RyACH;. CIAI-Bult, FEYIRIR= AR, {BXTaR
BB AT X ATHE R RO R BLRE S BUR M4 F 5-CDZE AU AR
MaEREARSIEN. ZRNATRAERE. BUAFED. =9
S BUE R B .

0 oH
U
/‘\Rﬂ \ Re 2 R Re
RM’CI Catalyst:s luiﬁ)trr;eo :HCO,Na Ry
H
Hoa
S Re
Ry

2]
RUR*H 2 Catalystsubstrate: HOO,Na

Rlxgcﬂ’ 1:10:100

|15 LaY2 Jﬁl 3 A FSE AR BT R RN
Schemel-5 Enantioselective reduction of ketones with the catalyst 2, 3 and HCO;Na

1322 SAMEEL B ¥ 6 FAEA
TR LUIGR T p-CD KBS T, WES Oxone® RO

@ _Hc'(—)‘CH, y KHSOs ~ +
\—/ —CH= CH: H;C 0 \‘ S0/
#7#%-6-CD B’ 0

B 1-6 f-CD # 1 T 7 B/Oxone®xt XK 7, % th T 2t #R 3R 4L R BL

Schemel-6 actone/Oxone®-catalyzed asymmetric epoxidation of styrene in the
presence of f-CD



M3

M E IR R LR 25 A R G (B 1-6). R HB-CD
it 2K 29 IR N R AL = A SLARIRAIVE R o ZEB-CD/REAI I BE/R EE R 3:1
i, ee B mAiEE|29%.

SurendaraZ* IR HZES-COMFHER T, HEKAL. BLEH
PSR ERT 5B EXFRIBX)EM, EFEts L
A ia-F2E T HNo-HEF, WEEIX2%(E1-7).

o)
X
BX O)VX
R} H;0
B-CD
R=H,Br,C1,Me,0OMe and NO,
3.X=OH

2XNTs 4 X-NHTs

A1-7 B-COEMKFERAROELFA RN RN

Schemel-7 f-Cyclodextrin-catalyzed oxidation of oxirines and aziridines-

M ARSEYTHR TSNS FEDRELERT, BEFH
B EmBRaH R EN SRR ARER T O ERYNE
FHMR NP E LB IRAEA (B 1-8). EMEHT,
HE X ZiNMe e EmATIiAF|46%.

n-6 7.8
1.n=6, R;=R,=R;=H
2.n=7, R=R,=R;=H
aR=CH; R=CH;

3.n=8, R;=R;=R,=H

4n=7, k,=R,=CH,,Rz=H b.Ry=-CH; Rs=-CH,CH,

5.n=7, R;=R,=R;=CH;j c.R4=-CH; Rs=-CH(CHj,),

6.n=7, Ry=~(CH,CHOHCH,OH)x,R,=Ry=H d.R=CH; Rg=-CHBrCH;

7.n=7, Ry=(CH,CHOHCH;)x,R,=R;=H ¢.R=-CH; Ry=-CH,CH(CHj;),

8.n=7, R,=CH,CHOHCHj, R ,=Ry=H fR,=-CH,CH; Ry=—CH,CH,

9.n=’l, R2=CH2C0CH,,R|=R3=H !-R4;CHJ R5=-CH2C(0H)(CH3)2
h.R4.-CH, Rs=-C¢Hs

B 1-8 st RIENTAHRRAML A
Scheme 1-8 Asymmetric epoxidation mechanism of the inclusion complexes of
styrene and CDs
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RossiZ 3R 8 FeBr;-CDs & & 14 % Al M4k 2 S (L B ALBR BE
HE B ERREUEW(E-9) , B=REH. RNFFeBr-CDsE &
Y5 RS FiaEthEERENEEY. RNEKHy-CD-FeBr&
EVTEAFI O EARBE, EREHASKUE, BAFEENREK

5%
S
R, FebryCDs \R,
————
FM‘9M'M”/©/
& .

Ry
19 =R k-FFH gL
Schemel-9 FeBri-CDs-catalyzed oxidation reaction

hn==0

EEEL L B-CD M MRERHERE S FeCL HRR A,
B5 HO, EAWA T HEKENEBEAERE 1-10). ZELIEBE
ALK E AR R, #EER FeClyH,0, 5/ 91 f&. &
BB G MoK SR L B A SR, € /R T
BHEEE R FeClyH,0, B 74 15, ZAERIESHI &2, TR EEA,
R—MREANEIE. CLUZEE A EURE 50 C, BHERGT,
] R Th e B B i A S b R 157,

COOH COOH
Fe3+ 3+
B-CD + 2CISO, ———— B-CD+-S0, -Fe
2
COOH
B0 s SOZG

F1-10 FeClyH,0,-B-CDR LBy 4 p i 82
Schemel-10 The preparation process of oxidase of FeCls-H,0,-4-CD

Fe’*- Hy0,
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1.3.2.3 SRHBIAEMB AL & P 64 4m BLBBL
BaxZPAH AT HAPCD Y HEDB # KA.
Pd(OAc)2/PPh3/p-TsOH AL REE R S —F LRI BN
REZ, IEEEMEMAE R EMBRR=YEIL-11), X2 HCDIAFHKREH
REM . FICDMMAT LT RER=YtLE . Bk RA
FTARGHEIERER, RIERETEEIRT X Z&E>BE>H O

CH,3
PA(OAc);,PPh;,p-TsOH,PhMe,8-CD

RCH===CH, + CO RCH,CH,COOH +
2 130°C,4.0MPa,24h 7 RCHCOOH

E1-11 S-CDHEALH 126 e EBREACR
Schemel-11 §-CD-catalyzed hydrocarboxylation of olefins

RAEZPHRELCDRE AU FTENMBRRY, UXFENR
B, E=FFRAEEMNER, R Ta-REXZKREIL-12). B
FB-COMIR A, RNF=YEBFEMRE, FREERMNA-CDRRR
15%. EZRNF, KYSFEL-CORKREAYE, AITRERYAFH
RN, #RMEABAT, RN XATMGERMNERE. 5
BECURGE fp-CD/BTEAC thRIMEBEL LR RN, FEHALE
50% 3 = 2£.80%.

OH X
KN\ oapmongen K\ \
Q) = )b Q)

A 1-12 S-CDHEAL R PRBE 496X,
Schemel-12 B-CD-catalyzed synthesis of a-phenylhydroxyacetic acid

1.3.2.4 KU HE A B F B R BL

RSP B-CD N A H B AL & AR K — B T ¥ E:(BBP
El1-13), BBP MR AMENNINZRE ZERRE, TET
75%, BRMAREENaOH>Na,COy)iMR, TR, ZRMS,
B-CORFEFTVAETHEAEBIKMAS, FREEESH#IT, &

12



FRVETR N2 AE LSRR

B T EABRCER .

l X cooc4H. N—C00CH,
= e

B 1-13 p-CDEALAF R = TR T F B4 6%,
Schemel-13 S-CD-catalyzed synthesis of BBP

BARECILA-CO N B ML H L& R R BmEERE
1-14), RAEEH100C, F=Z61.5%, HEARMA-CDAEILIF17.3%.
p-COM 5FEFTERE LY, KEESI/KMAF M E RS RN,
158 S BRI AT

CH,CI CH,SCN

F 1-14 B-CDHEALAR B F B8 49 4R,
Schemel-14 -CD-catalyzed synthesis of benzyl thiocyanate

EKAEECTLIFEREAL-COR A N A E B LA A BB
BN, RNEEARTAC, FFERIXL%; TCOREWMEMAE, R
NABESEAT .
1.3.2.5 ZR#HEHB R B F ¥ KRR AL

OH
N
IBX,8-CD,H,0,acetone . R,CHO
/”\ 25°C,12h o
R{ H
OH
v 0
l IBX,ﬂ-CD,HZO,acetoneA
25°C,12h - /“\
Ar H A H

B1-15 f-CDMALEATILR AL
Schemel-15 f-CD-catalyzed deoximation of oximes with IBX
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Krishnaveni%*HREAS-CDE A FE BT, RIE. Fi552-
PR FRABX)ERE AN EREEL-15), RN“XREH, —RE
85%LL L. p-COHEFEMME RIS FHITREE, ZEEEHBRT
B TFHRIRAD. R BAKERFFHLEEES. BRYUSF5S
p-CDZERILEREL, BUBRYE, mEE, RZFR. FEEp-
HHRZENLEEEATRESS-COZRHLARERE, EItiA
AR, FArX =2 § w4 5 5 > ek

Krishnaveni ¥ HRiES-CDFLET, PH &M T H EREHN X FEP
RN, ERMNKSEEEIL-16). -COERMNTHEAR, BiddR
REREL T BREMSH, BFNTRYZ TR, mE—RES0%
PAE. xRMNSGHET R R NS, HB-CDREIRERFA,
FIF Tkt =, :

CHO
AN OMe B-CD.H,0 AN

R __: 50 gl
F s
B1-16 -CDEALF FREBHERY RA
Schemel-16 S-CD-catalyzed deprotection of aromatic acetals

1.3.2.6 ZRMIM B B F &) Tsuji-Trost KA

Pd(OAc),, TPPTS

H,C==CHCH,NEt; + ZH +C
CDs or CDs derivatives z M 0:

Z——CO0——CH,CH=——=CH, + HNEt,

Z: RO or R|R2N
B 1-17 B-CDHEALTsuji-Trost K &L
Schemel-17 §-CD -catalyzed Tsuji-Trost reaction

Bricout% "V i F 3 -5-CDAE AL B Tsuji-Trost R (A 1-17), KIR
(2,6-Z-0-F &)-p-COA W B MR WE B MBEBEAF, X
KRR RNEE. EYREFERRTENFQ,6-=-0-F%)-p-C0H
ZREWIRER, LREEST, EEYHT, RZEE, Torque®



FRIMR N2 A HF L& RN

Ot BRRBAET #— ST, NMETRIIFEL. BRELCD
MY Z R MEEME R, RIa-CDFB-CDRTEYIX R I L F
HEBLF, WTIRERNEE; My-CDETFHBE KM Z B3R ML EE
BE, BUEMEE.

1.3.2.7 SRAH BB 8 F 69 1BTE R

Lidia®$ &M T LIB-CDN “HiE” KIS BB KRBRIIE R ML
IR RIS R E XXM ISuzkifB B R N, 4 RBEE(E1-18),
= R77%~98%. MAEARMXBIX =R F LM, XHIK, BRE
HIR: -NO,>-OCH;>-OH; RAZE, EUfREH: >Br. B /8%
EPR TR ERLIHISuzuki BB, ERFE_FRKEL-18), 7
#H70%.

B(OH),
NaCO, R
| -0mol%Pd-CD
Reflux,2h

X=1Br

R=NO,,0H,0CH;, CCH,
&2, C>—< >
NaCO;
O <5

Fe “T.0mol%Pd-CD

<
& 1-18 B-CD-4e4Eft Suzuki BB E_A
Scheme1-18 §-CD - palladium catalyzed Suzuki cross-coupling reaction

14 FEXHARGVEN. EXUREIERS
14.1 AEXHAR BB

FRW0 RS B RGN 88 18 10 IR R ALK A J5R, 3@ S T A AL R A
EREMROMER, RNBAR SR, BERNE RNAHEM, #Fa
FEOMNEHRBEER. ZXPOR T, i ARMAETH LT
TRt b, B— X RS 1R 0 R N S ML A i B A E1T

15



B4

B E. EHURGARSREEN AR, A CEEE=H
S AR AR A R SRR AAT A X, R T MR
MA R FIORAAE, RN bhEE TSSO AZ, RREH
—ERE AT, TELAE— R RREL A
142 R XFROEEAREMTFAASE:
(1) CDs AU BLR B 32 26 R MR R 2 2

% p-CD R Z R LM U = T4 & R, NaBH, fENTER
M, ERT p-CD AR, RAMEE. FRMAWEME. RRBU
S 0357 DL R B A IR A A B XY 3 2 BT A MR X R JE R R
Wi, JEXERIELE CDs 2 ek BT B RLsAT T 4it »

£ f-CD MEZEURF RSN =B84 Z+P, NaBH,
HEER, BRTE=TNRMNE, B=TORNERL R RS
S RIS R R .
(2) CDs HBHAUR B 22 R & IR Ry R

# CDs MUMMRNEHET, UEPRAXZEGENYE
B, BRBEREN LA, LAELERERSR s seLs
BT EREGEY, B8 TRIFNEE, FERTEELAY LR
X PRWGBW, H RS TR
(3) CDs #EHIBS 1 I Y. 88 FE A R N R

%£2T -CD iR, EHUAR. RAGRE. KAE R %R
DRk EEIR UL R AW, 3 R RHUEEEAT T TR

CDs th 4B B IAE K b B —sE MR, TSN B2
AVERIZRS, WRET CDs M—La A MaiEm: RS
FH BB S REWR AR, kSt R—HELR, B
FREEYRLE CDs BATRHHE, FHLRET RS, £3)
THRNBIOER, ARTHRLEET CDs KHESERAUR L



BRI R N3 BT AL & R Y

e RS Mg T — M ATEMBMR NS, AT HER
PUR LR HIRL A, AT AT — LB B R L & ) RE (AL R P
e BB AL RS BRI B LU R AL R T A R P EE N H IR S %

17
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=& B-CDiFSEZEITEYATFREF LN PR EE E
5 g

21 ®I&

EFHENANRER EFTFSBOIRRN T, Hlm, EdF
et SRELY, HEREFHEREPERFEFHENES. A
RIZEAHHFERRNATHNTFHEERESHUNEE SR, FE.
HLUH %, EFHAYERLEPRENZFAR ™, SBHEAZ
FIRRE. BRIHRELE. AR EENARTERBMHEER.

BEARNAFTNRIEANREEE —HELRZEMLE TR
HIFBR, CDsHHEHBRFRIEERIUM KR T ER L ZHNA
9, ZEMRIMMA R BTN LSRR BEZ— 1S
R, CDsEUARIHA R, ERRAZBIAMNMSES, FIACDs
AR, BT EEUTRAMKRE R, BNt asm
FH FRAEZEEEY, TAXNRNSBLBREFRIMEN, R
P FEERRRER. FAIMEFRINRRY, SEEAARE
[p=3: 0kl =y A

p-CD AESHFHBN AT R CHMXMES, ExEF
35 F RIS B 3 3 T A X ROE B R BB AL e DU ™, st
BACERN R B-CD i FHIAXIRIER R NBEAT T VI MR, FH3F
BRETE -CD T RE T REE AL #EAT T #EH.

2.2 LRES
22.1 JEH R AR
Agilent 6890N SAHEG I, ZHELFFHMAR, FIDRUE,



FRIREUR L3 F B HLA AR Y

HP-CHIRAL £ ¥ % - FHEMEHEG0 mX0.319 mmX0.25
pm, 45: K054903); DF—101S RIEMNAX TR INMEE B H %, W
M RIS FHEE; AR, LB TRAEMEE; SHZ-DAI)
BHKAETR, AXHRIBTFEMYZEB; TGL-16G RN EHEEH L
b, BEERRENBERAF.

ELW(PEEAERA LBLERAFAF); SREEZHE. H
ERLE. MPRERZE., SFEEXZEH. HHEEEXZE. [T
HEEZRETHRERABUTHEF): a-CD S REREMRE
HRAH, FHANELRZK); f-CO(EE=ZHTAH); y-CDJ™
REEBENMEEFERAR, FHWESRZIK); K. H8. KW
RUTRACZE N AR]); HARRTAN B RBRFA 7 AR FikH.
222 SEYHI&

7£0.2 mol/LHINaCOEH S, MAZEES-CD, HHEMPBERER
&, —HIAE (BEEREETLERNZES) , BREWEZRT
P24 h, FIBAEMRELE, HERTFT—$RMN.

2.2.3 HRRY AR FRIER K RY

# EREEYPIMA2EEE /R EFE ¥ NaBH,, 7E5 °CHf K12 h,
F6 mol/LEBRFFJE, MEGBxS mL)BERKANY, BOMMEEE
FIREUK, TKNaSO,T4E, FASAHEIENUSTYHR, KIETR
H—ZE BN ER =Y eefd. RMNERXM(E2-)FTR.

o] OH

CH,
__PCD _ Insolubleinclusion __NaBHy H
compound —_—
? R

B 2-1 p-CDHHET, NaBH XK ZBITANN AN HRERLHE
Figure 2-1 Asymmetric reduction pathway of substituted acetophenones in the
presence of -CD
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224 BIEREAE
2t 4 : HP-CHIRAL 2 B4k B- IS FHEA B (30 mx0.319
mmx0.25 pm, %5: K054903);

Hif: 120C; HE: 80kPa; SALERE: 250C;
HR: BN, HSAE: 1.2 mL/min;
Bige: SERN%; RNERE: 250C;
WEERR: SUHEE; SR 20:1; BERE: 02 L.
bog Srikeacdiah -
%e.e. =| [RI5]
[RIHS]

Hrh: [R]s [S]7 A 2R B A& S IEEmR,

*100%

23 ZR5i1E
2.3.1 -CD A2 5 R ERE XM E ZEITE MR IRE R IE

F NaBH, ¥EiE IR 7, Xt 575 F 8 R ALE BB & WE T AR RIE
R, Z8T p-CD AR5 RNEFEXNZEZETEYAWHER R BT
®m, LRERME 2-1Fixr.

3K 2-1 ¥ Entry 1, 2, 3 AJLUEH, %4 4-CD S5EIFEE/RILA 1:1
BH 2:1 B, X2, MPEEXZE, X FEAEEZFEE=YDN ee
HM 6%, 38%, 8% HIRFZ 8%, 45%, 13%, RH f-CD HEH
MT =Y ee AREEN. HKERNREBARPEESVHERR—MFE
LR, ®&E-CODAE, FRNTREEGAWERS AHT, N
MR L MRS FHAE . REHEANA T 8EESRERNK
SR R MY TI7E p-CD fEsMEITM A BRE R RN, RAEFHES.
B Entry 2, 3, 4 AJULEH, MR f-CD SHAERWE, BEERM
BEEINT ee EMIERME, WRIHRRE B 25°C RBKE 5°C B, XfH
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FWIETR 28 PR S RN

ER TR =Y ee M 32%IRF E] 45%, RIEEH 5 °C PBEE
B-5°C i, MERZEEREF=YIH ee M 25%REF 31%. XEH
TRENMEN TESWIEEE, TELT L REASEREFES
TFHIRTEEIM, FHZR(IRE R SER MR, MITEASTRR R
BHBEAE R,

K2-1p-COAESREBREMELENENH R AHRERE QB
Table2-1 Effects of the amount of f-CD and temperature on asymmetric reduction
of acetophenone derivatives

Entry R Molar ratio ee(%) Conversion(%) Configuration
1 H 1:1 6 >99 S
2:1 8 >99 S
2 pCH; 1:1 38 97 S
2:1 45 >99 S
2:1* 32, 98 S
3 p-OCH; 1:1 8 92 S
2:1 13 99 S
2:1° 5 98 S
4 p-F 2:1 25 >99 S
2:1° 31 >99 S
5 pCl 2:1 20 >99 S
2:1° 18 >99 S

Conditions: Reactions time is 12 h; Temperature is 5 °C unless specified; Determined based on
relative peak areas of alcohol and unreacted ketone in GC. Molar ratio -CD: ketone; **The value
of the reaction product at 25 °C and -5 °C.

Absolute configuration of all the resulting alcohols by comparison of the sign of rotation with
those of the known compounds'”>”),

2.3.2 p-CD iF-F XL X E Z B A3 FRITE R

& 2-2 T4, UECEINAH s FRURER, SR pAE 5
E/RARE (p1615) , XFRH B-CD MM EAEYZ 0F RIEA
FEEKN ., L Entry4, 5, 6, 7 GENIALE ZFREHAT
PRI B, ee 1R BA BX A2 B ol 47tk P AE 1T BRAER 2P SRR S 7= 4
) ee ERmm, TRERMLHEYN e ARE 5%, HEFETRRN

21



B+ 47 183

4 2-28-CD % T NaBHs A XL ff R K 7 B89 T 1 5 £
Table 2-2 Asymmetric reduction of p-halogen acetophenones in the presence of f-CD

by aqueous NaBH,
Entry R Molar ratio ee(%) C°'(‘;e)'s‘°“ Configuration
(]
1 H 2:1 8 >99 S
4 p-F 2:1 31 >99 S
5 pCl 2:1 20 >99 S
6 p-Br 2:1 18 >99 S
7 pl 2:1 5 >99 S
Reaction conditions: a) f-CD/ketone molar ratio was 2:1.
b) Reaction time was 12h.
HO o Wl B Wil (=T
@ GB—m E GE—m)
H-O
R=F R=Cl, Br, |,
Favorable to an enantioselective reduction Non favorable to an enantioselective reduction
‘a b

OH m KE (=)
&

X ma-m
H-O

R= OCHj, |
[+

B2-2 BMAKLEESCDERFHEAER
Figure2-2 Suggested orientations of substituted acetophenones in the cavity of the

p-CD
PR EZ BT EYHAT YR ZBEE 2-2a, B 2-2b BRHHRE
T, FERARERAD, EBATOMNE—TEHEAN; AFafAkR 5
F-HLNBREESUASE, ANREEX 58 - EHBERR

22



TR RN BT ENE RN

SR, XF;ENT LB E, WEE 2-2a FRRT EFi#
AT, BEHAMFAEERFE—E, Huthy =53t BikiE
EHFE. MMEAEANSEAERS, BEARKELESHEAY
HAE 2-2b, XF R F AL FERAFIE RN EE XA HHK,
ERNTHANZREEE RSB EARTINRREMRE, BT
YH) ee EEITRE.
2.3.3 p-CD 7F# T NaBH, %48 8. XA ZE Z M FRER
ATH—BTH p-CD I TAFRAL BN X Z BB FE
FRMNEEW, 4R, &, MR EZERENEY, 8T -CD
R FR 5 FHERE.

% 2-3 p-CD /& T NaBH, 448, . AIRKKZBHHFAHHRELE
Table2-3 Asymmetric reduction of ortho-. meta-. para-substitued acetophenones in
the presence of f-CD by aqueous NaBH4

ee (%) Configuration
N CH; OCH; NO, I CH; OCH; NO; I
ortho 10 18 18 27 R R R R
meta 13 10 8 S S S
para 45 13 3 5 S S S S
Reaction conditions: a) f-CD/ketone molar ratio was 2:1.
b) Reaction time was 12h.

R 2-3 ATUEH, PURARZEOEE~YHER R &, W
ERr. SRR~ N S B, WEKTRRKE HB-HM AR
MAAS IR AT B, B AR 48R 5367 IR AL ER AR 2 Z A 7E B-CD
RV B RA—HER . HLE-OCH; « -NO, -1, 4PAIEUACH] ee
EER/TXAAELL, T EAIINAEHE B E . X482 E A4
PR ARG IRIRMBIBRRY, 9 F4H “H%F”, H-OCH;, -1 FEHE
RING, XHESURREZERNE THEN J-CD =, LIE 2-2c
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A3

HAREFH R, 0-OCH;, o -1 ZEFAMSIFAE K, #78 H,B-H X kE
TH A B0 3 5 e AR A AL B R BRI B A R, A7t FIF
BEVNIRE, R TNREMEEE, HABLL ee HMERFXHF
[BI4L; {8 B B3R Z B A3 A B 0 B i FABRLRNRI A, IX AT B R BRI
HE, H#N p-CD ZRH XG5 EEXZBHA B XL,
234 FEMMBERE ZHITEPH A HTRER

A T RARIHREE R, WET a- - p-CD #ES
—RINEZEHTEDOANFER RN, WK 2-4.

& 2-4 REI KM AT NaBH, 2 K LEST 4 8 Rt ARiE R
Table2-4 Asymmetric reduction of acetophenone derivatives in the presence of
different cyclodextrins by aqueous NaBH,

R Molar ratio CDs Ee(%) Configura
tion

H 21 a-CD 4 S
pCD 8 S
7CD - -
p-CH; 2:1 a-CD 3 S
BCD 45 s
yCD 5 S
p-OCH;, 2:1 a-CD S
pCD 13 S
y-CD S
p-F 2:1 aCD 8 S
pCD 31 S
y-CD 6 S
0-OCH; 21 p-CD 18 R
y-CD 6 R
m-OCH, 2:1 8-CD 10 S
y-CD 4 S
p-NO, 2:1 pCD 3 S
y-CD 3 S

Reaction conditions: a) f-CD/ketone molar ratio was 2:1.
b) Reaction time was 12h.

H&R2-4TTUEH, a-v »-COESEZWMIATEDH R HREE,
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R TR B 2R P I HLE R

Y Mee BB ANiL8%, X AER i Fa-CDMF M §(0.47-0.53
nm)E/D, PEREBFERRBERFY MeeERK: y-COMTFER H
FHAKE0.75-0.83 nm)d K, EWEHL AR ST EE™, NaBH,
FEX X BRI BE, y-COEEN HELMFHEREH, 8P ee
EHER.
2.3.5 #8 p-CD AP HEMEEIRANIE LM E

B-CD 5 2.5 R EATEY UM B SWFT-IR 547, BREEY+
BE(BEIRSNIEME 2-5 B, S

& 2-50-CD EXLHMRAMENC A Y 5N HEENERDEHH LR
Table2-5 Wave number values of the carbonyl vibration in inclusion compounds
compared to those of the corresponding ketones

+C=0 (cn™)
R ortho meta para
Free  Included Free Included Free Included
H 1692 1688 1692 1688 1692 1688
CH;, 1689 1688 1690 1673 1688 1683
OCH, 1681 1674 1690 1685 1684 1678
NO, 1711 1690 1684 1678 1694 1697

Cl 1700 1699
Br 1704 1706

H&R 2-5 HEATH, TERE S DRI BRI A e 48 3k 5h IR ol 55 40
P2 200 B BAT A E N R g RS R e —E M ER, Hp
FE R B B VIR B AR IR SR & RIS TT | #B3h (o- Br, p-NO, i
58, BERZEHSTE p-CD ARREGEES. S8, BiR-BIk
SFHMEERARNER, XHERY -CD MEZWHRAMENRET R
&1EM, BEATRBAY.
24 INES
B T B 2R Z AN FRIE R R BB W, BB K
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B t-#4r 83

MREET THEL-COZERFHIEM A, S8, HAKEM, AHELU
REAKRNEDFERBPER. BT3IH2RE, RAELEL-CDZ
BB EAE R B E L AR M, XTEREE A RN LR H A5
MK FRIE R R AR IEAE R — BT R AP,
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FORIKE TR L2 P O L& BUR S

F=EF NCERRHE f-CD BFSHEIHI X FRIER R

ot

i3

3.1 &

CD FHEMANHRIGKERE, ENFEEN KDY, Ext
REEABEFRAER, MERNFFERNKRES. WREES
FRADE CDs BRRFILE, 4 FRREDNTFK, NETREAER
ARG FHATRREBIEANREEY, B FRYESHENE
—ERIRIBRAN BB, X BORFILE R S B AR FR AL B4,
R TTEE R A SRS AL ECE — MNEF SOk B IR
IR MR A R IRE R

MEMHRERLRENBEN 2, 3, 6 IBIANERAMNTELE TR
B EDERHEC . BATEAHRE R -CD EHEA RS FHIEE L
SIREMHIMBAMREZEFHBERRS, HEZEAMAE =Y
BREZEHFTF-EHAERERIHEETHRILER. E=TO R
KRN SERTHEMDREERN. BITEEREYRIENE=T
Y5 TR ORI, EAT B S FRIEEEE U R IHEEER
RIFZE RN,

3.2 X
3.2.1 ERIRANEE

Agilent 6890N S AHE KL, ZRARHFMAR, FID K,
HP-CHIRAL £ %% - MR FHBAEH(G0 mX0.319 mmX0.25
um, %i'5: K054903); DF—101S BIEHAERMMEL S HiFESS, R
XTI TN REERN, LR TFREMLEE; SHZ-DAI)
BREFAREER, AXHEBFELE: TGL-16G &R FEH AL
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Bt #4718 3

Bl WREERREARERAT.

BTH. —ZK. ERGFEESER ERLERAAR): AT
B ROM. TR, 2-FERETREMLIHIF: DI,
REE. 28, FOBEREHAKELLAT) KbRANER
BAFIA T AR FiRA.

322 S8MMH&

7£0.2 mol/dm’fJNaCO¥E P, MMAZEIFBINE, BEmAmg
EER, —HMARE (BEELREBETOENZHED) NE=ZTWR,
BEYEEE THA24 b, FHSEYNHITH—PLAHE.
3.2.3 BIRYATFRIER R R

£ ER=Jufk R A 21% BE /R 2 K f\INaBH,, 7£5°CRf K212 h.
F6 mol/dm’ 3B MG, N (3x5mL) #BARECEHLY, B LU M
Ja & HREK, FFKNa, SO, T4, FAgilent6890NE S AH L4
WA, HEERE RN eeld.
33 &R5ite
33.1 E=RY R

& 3-1, £ 32 AE=uHYREX p-CD BEWPEZEHAMRE
BEIEN. WTLAEH, MAKE=TCY R K 5 8 RS L
ee {H, F=YIMAXT IR By S R H BV AL, . oA ZRREAE 18 ee (E MR
ABE . XUREMANE =Y RBERSERFHE TR R
HEZFERRNZESAEEH, ME—ESEERERE/EX
B RZHRAGBETEIREERER N, TI%E f-CD HEHEZ
HifR D>, T X FRRIRMEETEA T SRR RAERE, MmR
TRILER, (BHER ee ERKHIPEK. EFH LR T )5S g-CD
ZRHAEAREE, XX ee BEMBAIK. XAAEZFL

28



FRIERUR N2 A HLE RN

31 FEBECOEAAPELHATREEH YW
Table 3-1  Effect of different of amides on asymmetric reduction of
acetophenone-3-CD

Amide None BT b N4 LR DMF b3

Conv(%) >99 97 >99 97 87 >99
ee(%) 6 5 13 4 5 2
Configuration S S R S S )

Reactions time is_12 -h; Temperature is 5°C; NaBH,, 1.2 mmol; Acetophenone, 0.6 mmol;
Amide, 0.6 mmol. Total volume of the solvent, 10 mL. Determined based on relative peak areas of
carbinol and unreacted ketone in GC.

32 FENBMNCDEENPRLEHTNHREE N TN
Table3-2 Effect of different of alohols on asymmetric reduction of

acetophenone-4-CD
Alohol None #TE  2-¥¥ FAE  HTE Ko
Conv(%) >99 >99 >99 >99 >99 90
ee(%) 6 6 3 13 6 4
configuration S R S S S S

Reaction conditions: a) f-CD/ketone/alohol molar ratio was 1:1:1.
b) Reaction time was 12h.
c) Temperature is 5 °C.

HAE ISR, EAMARIRD B GES SE RN P .
RMBMBERERNRIARTE, FCBRAMURR T =Wieeft, TH
ER AN R E T k. REERTREMANE=HYR
BB MRS RZE—HRAEBTHLPE, E=HYRERETE
LEJEHIp-COMAEARBEENILE, RO EEE
ATEmMBE, NTRETHEFE. FGOENELHEET
H;B-H X B H M BRR T 7 . B CERIRE T B = i B
BIetTm, SR HESLERAR LN R, HR#AS-CDHK
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B4 83

fERt, EIRBEIATE, MR T Bk BG4, WA BIE =Y. 7
ZREEMT, ELMPHEMENFEEBTERAGAKE, TE
=nBEYT, BTHCENFASEME, £45FEREBERK
Bia%. BREENREBHEERBRE, BREEBE/-CDURE
H—EREREEY, BA=ZTEEYHEEEERE. Bk, FHEEN
SRR, UREREBHERAKXR.
33.2 FERRAEMRW _
ATH—STRE=ZTYRENFHERHOEM, RIIESIHRD
BT T H 5. R 3-3 ANCKAEX p-CD B &Y R ZE M At
HER KM,

%33 HROEAEHACODEAAFRLENIAKERN YN

Table3-3- Effect of the amount of cyclohexanamine on asymmetric reduction of

acetophenone-$-CD
Mol ratio 1:1:0 I:1:1 2:1:0 2:1:2 2:13 2:1:5 2:1:10
Conv(%) >99 >99 >99 95 97 >99 >99
ee(%) 6 13 8 13 15 1 04
Configuration S R S R R R R

Reaction conditions: a) molar ratio for -CD/ acetophenone /cyclohexanamine
b) Reaction time was 12h.
¢) Temperature is 5 °C.

AUEH, HREEPNARMNFEYN ee UK=Y R T
HERKMEW, ERPMARCE, =YL WEEZ — A RR
RETEZW. X4 p-CD:FELE:FOREBE/RLA 2:1:3 B ee HIXFIH
# 15%, BLAEREFCELH, e EHR/D, HEREE 0. RH
TREEMEXRCEENANEE, XZEE5HRCEKE—HEEEHRA
i, BRAETESFER EBA—HIXZHRARBERIETE, |/
B-CD S REBHFHBESEENN. RAKELHKA -CD Bhak
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R TR R F A NS RN

REWH ee B, XRFRNASWHHRRANTHILE, R L-CD
RILLG, 518 R &SSP T, ‘
3.3.3 REIRERIFN

MR3I-ABATAT LR, FERRRREE, mYfccEEHEK,
HBEA-5°CRE, eelHRTIE21%, Ut HA R NHE FEXT X AR L 1 H
RXEW, ZROATREAMENTEEYHNEE, THTUREE

&34 REBEXBCODAEAHFXLENTHKERNYW
Table3-4  Effect of temperature on asymmetric reduction of

acetophenone-3-CD
TrC 25 15 5 0 5
Conv(%) >99 97 >99 97 97
ee(%) 7 12 15 18 20
Configuration R R R R R

Reaction conditions: a) f-CD/ acetophenone /cyclohexanamine molar ratio is 2:1:3.
b) Reaction time was 12h.

FEXHRPES FHATEEME, FHZRMENEE SR MR,
R R REEE . EIHREX AR RE R R EH RN,
334 8YH FT-IR 9347

B 3-1 LEELRT 40 (1) B34 3= 3 R I e B BRAE 1650-1750
e X3, T B-CD F3F DREFE SR R A Wb, ERE TR
RETHR, MU T HmEE, BE5XZFML, MI1E R R
BT —R (1692.90 cm™ /3 1688.83 cm™) , FEATAER BT E
BERZARETOEES . AREBIEALEE: BoMAINEEEZ R
8IS, ZTRAYRBEFERYE, XEHTFMARCKESEKS
F CRZE) 7 p-CD WEEPEMME TR, SBERRSZEMH.
ELEA R MRS R ANNERE, MEKESE S-CD HER
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3-1  ARSGLsh R
Figure3-1 The FT-IR spectra of samples
(a) Acetophenone (b) f-cyclodextrin(c)Cyclohexanamine (d)Binary Inclusion complex
(e)Ternary Inclusion complex

1, R, Ey‘r/@%% (2) H:# 2800-3000cm™ X%, =TT
WAL SMER LT —4 285092 cm™ JHig, X% H K H &
AFHCRP C-H R4S (3) ZnBAYM=TTEE YA
(B g 7E A — AL B (1685.83cm™ ) B, XATRERMAKK IR
FEREWE, REXEREAFNSZINEMW, XHAKETHER
REIBEL. U EBARRREERALRT ZTE8EY.
3.3.5 FEIMMHAFE THARNIRIER KL

F 3-5 AARF B EN CREEE T g-CD 8E8YPEZEA
XRRE R I

AJLLE % a-CD, B-CD, y-CD HHEBARBENEFEZEL
AERKRER R P IIL B-CD KiESEARL, ee ER R

13%. M4, a-CD % FEZERERHER KN IHE A R,

MARCEABREREZYNENUE . BF oCD HEK
(0.47-0.53nm)EB /D, MAFCEEXZERERFEEEH, XL
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%35 FERHMBEFRCDEFAETXH JCORENTRIFFAHLER PN
Table3-5 Effect of various cyclodextrins in the presence of cyclohexylamine on
asymmetric reduction of acetophenone--CD

Substrate Cyclodextrin ee(%) Configuration
+ - +
a-CD 4 1 R R
Acetophenone pCD 6 13 S R
y-CD - 1 - R
+ : in the present of cyclohexanamine ; - : in the absence of cyclohexanamine

Reaction conditions: a) 8-CD/ acetophenone /alohol molar ratio was 1:1:1.
b) Reaction time was 12h.
c) Temperature is 5 °C.

FA7ERE S R AL IR R N T AR =) ee {H; y-CD XAJRERHTHA
(0.75-0.83nm)E i K, KZREXABFRETEE™, BEMARC
BEFBAKR, B y-CD TEXNHELHFEHRFFIEM, B=YK ee
HER.
3.3.6 IRCRR{RH XAV X Z BB AR FRIE SR B BL

AT H—FHEA N CEES-COTFHF I AR R M+ FEME

R, BAIFZEILIRAEAE LB AR R R K0
F3-6 FRDBEA S-COEAWF KB AXHRER BN
Table3-6 Effect of cyclohexylamine on asymmetric reduction of p-substituted

acetophenone-3-CD

Substrate ee(%) Configuration
- + _ - +
XL® 6 13 S R
MHEEXLH 38 31 S S
NEREXLE 8 5 S S
*EKLEH 25 1 S S
HHEKLH 3 18 S S

+:in the present of cyclohexanamine ; - : in the absence of cyclohexanamine

Reaction conditions: a) 8-CD/ ketone /alohol molar ratio was 1:1:1.
b) Reaction time was 12h.
c) Temperature is 5 °C.

HR3-6ATLLEY, A ERERRNT, AEAFMARCE, &
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BT HRZEEFEF=YE R, HRR T Hr- Y teeld; HRNLE
ZEIXMADERRAER, EEFHETHRIEE REKZ, HHRE
1€ T = WeckifE (p-NOBISH), ENIZ MAUNERE T HE ML
H, HETRERER T 3 CRE-BH:F ERERA, NESR, HE
£, BRBNEMEARERRNEW. HITxHX—8 248 8{5R
EFALS,
3.4 NGk

WRRABH CEEIRENE=TWRELIE=TEEY, &
BREAIFFRE RS, ST WE R, aTeARN, REg
= TRy R 00 TR A0 45 ) B 5 2 K PR 5 1) PR AR R MRS (0 22 6], BRBNE £
BRI — RS ARIRARE.
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FME ERWERPIRME LR BT E

i

4.1 8]

BREE BT ED RS ERTR EXXBBES N, AR
EMRAAVEENEIFES, EASBEEBHAEER. &
REREN T ERE, B R FRRTAZ BN RNER, B%Z
BRI AN 55 ERERRRIER FRELTIR. 2RNAR TR
155 R SRR N BN ER S TR R ZE T K Z o AL 3 Z R A PR (B S
G ar, GR PR RX R A BB, R 58 BSRE, fEX
A RERALBAIIL AW NaOH F1-T H-3-F EOKMe %
B 251, KF-ALOS™ IS {E A B AL AE o P & PR BRI, 1B AL
I B R, st B8, KRR K, R R, & T R
2 RIS R R R WL AIRIZRRS . TRIRA0TS e, 127 R, &
EBT G L BT HE.

AR AL, SEIEA LR BN WU 2 31K A, 25K AE
TR . CDs&MIZIM R TTHIC-2RC-3 LR LN TS =
kb, TC6LMEBELTE—E L, BIAFHESFRE— S0,
BABTRRZ, RERSR, FURRAMN. WEMEAS
TR SRR, BT AS, BT LRSS,
TN B AL SRS FROLR, 55— S LIRS FRRE
BY), /B HHRNAH A BAIER,

2 SO A H R RIS RFECDAE MR B AL AU F LA AR
BIRE, BB, WKREBENBAERSMRA, WARSMRE,
BSE, REHE, 2% RETE%, AEARREAZER,
% T ERBRIMAOR . S ERNE RN, L2EENE, =Y

35



BiEFARI

58, SRITERE, HARRENEL-:

- N
m—@—cao R @c—cﬂ, KCO; Ri—@..crgcu—c
R Cyclodextrin Ry

reflux

H4-1 CDHFET AR ERE
Figure4-1 Synthesis of chalcone derivatives in the presence of cyclodextrin

4.2 KBRS
4.2.1 RBI RN ES |

Agilent 6890N SAHG N, ZELEEHFMRATF; FID K,
HP-5 RIEME B,

B-CD B b= T AR 4™ o-CD 1 y-CD WHI MELAE
VR AERAR; FHNESRHEK: X980, Mrd, LEsEd
FRAMERAFE; HARZRIYh 4.

422 BEREIHE K

FREX 1 mmol CD B FHe P, MAEEHRIEK, KT 50°C,
B Ih EZE RSB R A 1 mmol RIBKEREE, HERMA 1
mmol K% ZEIF 1.5 mmol XFBHMEEY (REFEMNHHFEY, B
BET 1 mL ZBERS) , BEEN 1h, REHEHRESHE,
FEERT KN 10 h. IMZHFLRGx10mD) BERBENY, MBS S
HERBK, REBBASBRLS, BELE, LEXKHE, TEHX
HHAR. S HEVAERAEK NaSO, T, FeEEESE~Y, A
PNLEELR, HEFE.

43 ZER5itie
4.3.1 HEBELRI =R EE
BIR4-1MR4-27] LUF HAHSEBE LA R A EEMEW, 7
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BRI TR R 28 R A ML E AR

BEHEB BTN, ZRNEI0%, TIMAEEEELREF=ET
1%81.3%, XRE N ER A HEBENTFER, REEEY AR
M, KPP HEAEERFIMATHEZEAEERE LS, X
WEBAE KA T4, MR NAERF#T. BARKEMAES
AT BRI W AR . I\ 8k SR RIARFE B A ULR 5 =R )ik
64%, T AN I BIRE 18U 28 AR F AR A7) =ik 81.3%, BE st
BT ‘
®41 TEFLEEHN B RERRTERAYH

Tabled-1 One-pot synthesis of chalcone using various quaternary ammonium salt in
water at reflux

R, R; B LR F=2(%) ¥ 5(°C)
=] 30.0 113~115

IR 2 RR g 383 114~116

cl H FE=ZZERLE 61.2 112~114
T ERLE 354, 114~116

N\ B REFERE 64.7 113~115

H: RENYAMTEFRNEZE, PHABAIMER 114~116°C, HibFEHF 42206
RITiE.

F4-2 FRAHEX— iz RERFT R YW

Table 4-2 One-pot synthesis of chalcone using various CDs in water at reflux

R R; AE BT P=#(%) R (°C)
none 30.0 113~115
a-CD 81.3 114~116

Cl H p-CD 729 114~114
*3-CD 233 114~116
y-CD 53.7 113~115

* in the absence of K,CO,

BA M F4-27] LU TR T I AR AK.COER T, 744
HEEWAER, 7=3i1K823.3%, XA] RIS M e BA B 5 TRt
REH.

4.3.2 p-CDEHEEBEN T sEMN 2R 1S
5 g AR BT, SAEBEAT AR, (D
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W47 18 3

SRR T BAER: ) B R NG FE IR
YU, MR BB A B AR, A A CDR B L
ARME, HALETEY

Organic layer

Water soluble catalyst Aqueous layer

Bl4-2 p-CDM R M 2R ¥ AR BB AL LB
Figure4-2 Mechanism for -CD as inverse phase transfer catalyst

NEYEZEHILERE, &Y O PEFNERYS -CD B
B 12 0.65 nm X BUEH, ATLA#EA B-CD HZEBEHBREEY. RN
AREMEYSF, HKTRAENEAR—ZE, SEsFETEES.
BT B-CD KISMEREK R, ERFERNSEYrT#BRKEP
ERKBHEMEURRTRY, RNGE, EdERFY (P) #HEHK
BB T, A5 BRAE S ERE R EATEYRM p-CD. L5 L, -CD
T ERIEDER THMAEBRAANER, NEENDEBEIK
M, 5KEPHRANRY, EdREEFNHEESHENER. £X
XA %& RNF, »-CDXZEEHRZ (0.79nm) HE LS FAH
VLBS, SBHELEE AW B-CD F a-CD.

Besh, MR K P RIBRERE, K p-CD BREREN
1K, XRHEN p-CD 4+ 7 C-2 LR E S 5S4 msE 8t LI C-3
ERBRERRERTY, ZHHARTESTFRAEMLMRNE, H—
ST p-CD M FHER, SHB-CD EHMRHERET a-v CD. A
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FRRE U 2% R A LA AR

K42 T LLEH o-CD HEB S RE/REE (81.3%) BEHERT
B-CD (72.9%), % p-CD FEHINE|— &N AR SZ HAKMEP
BIREE, T a-CD KM p-CD KHZ, SBHEHEBREIAR
M a-CD.
433 REGREMES KR

HAEESE, BALEEL-COUAREBEAFENFRITER.
AEXRZEIHENT mmol(0.120g). XFEHEN (0.162 g). KMAf[E]
5112 h. f-CDAE X1 mmol(1.135 g), K,COsH & 40.5 mmol(0.691 g)
ZHTF, AT AR RNES ZE/REF-EZGEWL, iR RLE3.

100

80 b

3
T

GC Yield(%)
8

8

0 A J S ke 1 S

1 A 1
0 2 40 60 80 100
Temperature(°C)

E43 REBEMUEEYH
Flgure4 -3 Influence of reaction temperature on the yield of chalcone

H1 FEl4-3 0] LU B /R B8 & IR R 7= ) B P 22 22 100°C Y F= 3 5
1K 71.5%, BEEREF A LA &, EWRER B E R{KF54.9%, X
= EAHREF R, 4 F A BEsNEm, e tEgm, FESFAR
BHp-CORENEE: MAMERBTEFERIRN, WX 258 S4
T REBREBRN, BLIBUERRK MEE RS FHEERMR
AT BT ER K, A & NE B E 4100°C,
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434 RERBEMBEESREZEHEM

TEXZHHFHE 1 mmol(0.120 g). FFEEHERN 1.5 mmol(0.162
g)s RNVEER 120°C. p-CD A &4 1 mmol(1.135 g), K,CO, FIRH
0.5 mmol(0.691 g)%& T, BIF T AR RMHT 8] 2 /R B f2L 4k,
Fiag R NE 4-4.

100

80 -
p—— ]
e o
<
2
2
g‘o-
20 -
o r i 1 'l L 1
2 4 8 s 10 12

Time/ (h)

H4-4 R B i (6] i S o B
Figure4-4 Influence of reaction time on the yield of chalcone

M 4-4 T4, BREECERERN B RIS 24 R RER ]
M 3 hiEmE 12 h R, BREREREIEERE, YRNEEY
12h i, BREEEN 71.5%, BHLEKRNEE, E/RROKE
BEA 2T,

435 HttREFHMNBERE~EHTME

F4-3 HUR N ARG BH
Table4-3 Influence of other reaction conditions on the yield of chalcone

Temperature/°C Time(h) B-CD(mmol) K>CO; yield(%)
0.5 0.5 48.7
1.0 0.5 715
120 12 1.0 1.0 82.7
1.0 2.0 63.0
15 1.0 83.4

A T i — R B-CDHE k. Claisen-Schmidt 4 & R M &, XK Z
A 2% F &1 mmol(0.120 g). FFEEFE 1.5 mmol(0.162 )& 4T,
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H A% p-CDA BFIK,CO HEHAITEE.

MFE4-3RTLLE B, B-CDRI A& 0.5 mmoli¥ % 1.0 mmolkd, =
EEFNBERR, Fik82.7%, W HENAREEUAK. HER
RENEFBEPEBEYNERR—NTFEIRE, REL-CORLLE,
BRI TFEED FHENL-COMK N3 . K,CO;HETELO mmolff, =%
B, FHEEM, B, RUSMKERNEEMHAETRE.
4.3.6 p-CDE L EREIGTEM IS L

T #— 5 #£ 8 -CDAEClaisen-Schmidt4E & RN A XM, &

IIERT —RFERETED. BEKI4.
K44 KEHB, -COELERERETA Y

Table 4-4 One-pot synthesis of chalcones derivatives using 8-CD in water at reflux

Entry R, R; Reaction Time (h)  Yield®* (%)
1 H H 12 71.5°
2 H pCH, - 12 75.4°
3 H p-OCH, 12 70.3°
4 H m-NO, 12 73.3
5 cl H 12 72.9
6 cl p-CH, 12 77.2
7 cl p-OCH, 12 78.9
8 Cl p-NO, 12 67.0
9 cl p-F 12 78.5
10 cl pCl 12 63.5
11 Cl m-NO, 12 71.8
12 cl m- OCH; 12 70.0
13 NO, H 12 73.2
14 NO, p-CH, 12 84.1
15 NO, p-OCH, 12 91.8
16 NO, p-F 12 79.7
17 NO, pCl 12 68.7
18 NO, m-NO, 12 65.7
19 (CH;),N H 12 48.8
20 (CH;),N p-CH; 12 55.8
21 (CH;),N p-OCH; 12 60.4

* 1.5 mmol of benzaldehyde and 1.0 mmol of acetophenone, 1.0 mmol of catalyst and 1.0 mmol

K;COj; at 120°C for12 h.
®Gas yield.
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ZRRIFTENSE EHRREN=EEWBER. X5 LER
BPEATSE L AR FEAN, EER(entry 13-15), HR,
B K (entry 14-16). XEERFEAZEE S RN RN FZINBTE.
MRt E B B A R BB F RO 5R T 5 R E BREERR IR F SR e, BT
BRFEARGHAFHD TERAN IS FZHB MR
PBOLAMRAZ B B EALBE AN, BT R 54T

4.4 I

KBRS, UICDsIERBHEBEMAR, TLRASOTE LN
BRE& B B TFTHRNERS TEWNE, RN EE, &N RS
#, CDsWLAMEMMER, JLEEHEB LR Y=L, B—FMINE K173
BHEFENAMERE R AR 5.
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IR R N 2% 5 R WL & LR R

FHE BN NEPERESLHEEPR

it

5.1

M=

FREE-MECERRERE BEEECER, BREHC
M. ER—FMEEMNFILITPEE, FERATES. Ju R
BRI R P BRI ST E— B R B R R K LRI
PRI R RTE &R AL TIE A T B A R BB, g
TZREK. Y5 ERE. ™R &R LHR TR i< AR
HHUEY), FESENE; FEME, BFRE. MEATBRXH
REKHRER, FANEZ. EHTLUREXRLAETE, Eit,
HRAMFRENEFHFSENFROUERLERETEFELLAE
e

COMMAURNBAUELEZAL THERHBAEIRE
“TURE” RIHEBEATINER, ZESERSEET TR,
R giktERS FRILEEESFEX, REAZERS TEHIHET
B UAFRERA LR, BRAEEYARE. XRAFBENEY
RE—ERRFIGES, EMSCAERIATEER, bl ER s ERH
BREANRNSTERE TR, FEfashB2H
m TN

N-BRIT ZB I ENBS)E AL BE KM RAETT/KE . BB M
NP HAT EEEER . ACRATRMBEE DR NS,
NBSYEREAA, KEAER, EZRBFM T —WE#T THLE
FEEEAHIEXFROTR (BS-1) , ZRNEERMNEHRA,
EFENR. BAEES . COsHBEHFHSMHA.
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CH,OH cHo
NBS
CD/H,0
R

room temperature R

B 51 B-CDHAET, NBSAXFHERARKHGEL
Figure 5-1 Oxidation of alcohols with NBS in the present of CD in water

5.2 ZEERS
52.1 (BRI |

Agilent 6890N M EEN, ZRLFHHERAF; FID B,
HP-5 BRIEME A, Varian 3900 S-FEH, RECHEERLA
Bl MR LEERAT.

AR, REFE., MREXTE. X PEXFR. XPHE
KR, WHERTRELERELEANERAT): HME8N
a4k,

522 GEYNTE

FREX 1 mmol BRHIKE B FHeMS, A 15 mL Z1EK, KNk

3 50°C, HHEZEBRRERER: HZERMA 1 mmol HEFET
(BT 1 mL AED BEHEP, FMNE 1 h, REANEZELEH

#5h, FIREEYNHTHE—SRE.

523 FREBHEL

F ERAERDPIMA 1 mmol ) NBS, ZEZEETFRMN 10h. NZE
LBEEG>10 mD) BERIEHY)HER S HFRICGE, RIGEBIADE
Wi, BESE, LEANEIME, TENKE. 2HENHERE
7K Na,SO, T4, Ies57 KB4, F Agilent 6890N &I 4H (i { 4>
=M, HHEXFREAKER.



BRI U 28 P A B RUR BE

53 £R5itie
5.3.1 B-CDF &%+ R K7 B 72 0/ ‘

RAEEHE, BITEEEFES-COMRNBEAMANER. £
Z FEE 41 mmol(0.108 g) NBSHIAE K1 mmol(0.178 g). K MHET[A]
A10 he RIVBEEA2S CHRIFZMHT, Z8T-CORENEREEAK
RNEEE, WE4-2.

\
|

Yield of benzaldehyde/%
8

i ol A 1 b

3 A 1 i 1
0 05 10 15 20 25
Amount of catalyst/mmol

ms5-2 B-CDAEXMNEKFEKEHNEH
Figure5-2 Effect of amount of f-CD on oxidation of benzyl alcohol

MM 5-2 A[%1, f-CD FHEM 0 mmol #ZE 2.5 mmol if, FE
MR B IR . MERMA B-CD, MRNMUAREEBIIT, % 4-CD
MEILE 2 mmol Bf, M ZEFREKEIELE 63.6%, ShEEIGMIBIKE
g, XEEEEMBEAKR. LRHETERERBTEEYHRRE
— NP2, % p-CD MELHl, AR TFEES FEAMRMNE,
MNMEZHERFTFHEE, BRAFANRRNENEES FAEER
AR . FEHEEBEEZEWERT, p-CD ABELETEN.

ERIWANS-CORIER T, RMEERE, HWHTA-CDERNH
PHE—~ MR “AE” . Krishnaveni Mg % K MHLE K : 374

°°
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BRI FHAN-CONZRE, HiBLERES-3)EMER YA
aTH+, SRMEASBLTXFRELO-HE, 5% TNBS LBrFiX
FHEENHAES, CHOBREHREETE,

B5-3 B-CDR R 2R AL K A AL AL
Figure5-3 Mechanism for benzyl alcohol oxidation by catalyst with NBS in
microreactor of f-cyclodextrin

5.3.2 EALFI(NBS)FH £ 34 2 Bz B9 &

EXFRAEN1 mmol(0.108 g), S-CDAIE %2 mmol(2.270 g),
RAZEF[B] 510 hy KRB 425 CHRIZMHT, %8 TNBSHE X H
BEARNEW, TES-4,

100

\

Yield of benzaldehyde/%

B

(-]

L L - 1 A L A 1
05 1.0 15 2.0 25
Amount of oxidant/mmol

Hs5-4 RAFAENKFRREN YW
Figure5-4 Effect of oxidizing agent on oxidation of benzyl alcohol

MES5-40]%0, NBSHEMO0.5 mmoli¥inF2.5 mmolft, % FEEM
WEBEERE, YNBSHEXT?2 mmolif, XFEMIKETE

o
°



FRIER N2 A HLE AR R AL

- 83.7%. BiIRENBSHE, XFBEREZFH LT,
53.3 mEXNKE M
F£ 25 BB 4 1mmol(0.108 g). NBSHIFH £ 42 mmol(0.356 g). 8-CD
HIAEH2 mmol(2.270 g). RAUETEIN10 &M, HRTHEEN
FAMEMRNKEE, RES-S.

100

ao'.\._____.
X T
)
S s
ES
L 60
O
=2
8 wr
et
S 1
=
[*]
2 2ol
>

o L - 1 [

30 40 50 60

Temperature/C’

Bs-5 K BI iR E x K T AR B
Figure5-5 Effect of reaction temperature on oxidation of benzyl alcohol

MES-SATLAEH, MERENAR, KPBEAKEKE TR,
ERBTHCOEFURFFRANCEDER MBS HRPFAERS-
BENISFEIRE, BEAR, 5F0AEE3MN, iFshiEem,
EXRARRNEMERFEN: S FEIEENEANTESEES
FHIRE, X E&RARW, BRFEN S FiEzhid FRIZIK, Eihs
TAREES-CORENCE. EEEBLMT RN LURF5E R,
XA R R B A — KA $
5.3.4 B8] x4 B Y 2 i

FEFHEZ A 1 mmol(0.108 g)» NBS &% 2 mmol(0.356 g).
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M

B-CD HiF &R 2 mmol(2.270 g)» RAEEN 25 °C KEHT, %8
T B[R] 2K PR R UL R Y R A L B 5-6.

100

\

Yield of benzaldehyde/%

8

(-]

[ 1 A 1 . i i 1 A 1
2 4 (] 8 10 12
Time/h

P56 JRi B[] xf K F KR B H
Figure 5-6 Effect of reaction time on oxidation of benzyl alcohol

o

M 5-6 T4, T REABCEBEN A RMTIA B 4R RE ]
M2 hme 12 h 9%, XPBREBISERR, JRMNEEN
10h B, KEBEER 83.7%, BLLIEKRMATE, FFEBRKE
BAEA AT
5.3.5 FETRMIBNR B R EFBALR LT

BT #—5 T RIS ER BB, BT a- f-s
y-CD 1E4BUR B ARHE B MR R R RSB S R TR, %
2T SRR RSB AR TR R R EW, |
x5-1.

M 51 TTUEH, ZEIRREMR NS SRS BT R
Wbl & X TR, B EIRR, % a- - »-CD LLE NBS
B B 5 A T L 48 7 5 PP OO R . B B AT S P S8 AR R B R
R4k di% 5-1 A4, %t a- CD MR R BRI E TR
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WHIEEPBME, BARWEY 111, HEMSKEFnEERERHT
BiKs, BERHREZE 2:1:2, HEABREAXEHAIPHFRE, X
WHREN «-CD MHER/D, EFHESHIEFEFEM NBS
FIR#AZEHANEYE, BE# o-CD f1 NBS ZHEHNMK, PR
EHANURNERHTT 1, R PN B MUE AR P M NBS &
Rifr SR, EMESAREMRNEE, EUREEZRE, WX
B R IR™. ‘
K51 AR XTHEAMREGYH

Table5-1 Effects of different cyclodextrin on oxidation of benzyl alcohol

Substrate Molar ratio CDs yield(%) Selectivity(%)
0:1:1 / 0 0
1:1:1 a-CD 37.0 >99
EHE B-CD 52.7 >99
y-CD 61.4 >99
1:1:2 a-CD 84.6 >99
B-CD 58.1 >99
y-CD 88.2 >99
2:1:2 . a-CD 96.8 >99
B-CD 83.7 >99
y-CD 90.5 >99

Molar ratio= CD:Benzy! alcohol:NBS

X} F y-CD, FE/REEM 1:1:2 RE@EF] 2:1:2 FFBEHREREREEAL
K, XERE N y-CD WiEIE K, FHBEXFEMNBS _HEHAZ
BAXNES, ERMEEVEEHRR ZENLE, FFRAREY
BARBK. p- CD WENT a- CD Fy-CD Z[8], HERILHRLME
WRRAARBAR. AT, S FRESTRAMILE RGN
T IO B i A L 28 R Y P SR B

sest, p-CD ALK P EELHI TR, £HRNERT=D
KABMTREET a- CD 1 y-CD, XA RS =ZHAEKPHBRE
AEHX, HP p-CD BREE RN, LHABEHMB|—ERIHFE
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Bt A0 3

BRI KT KA, FRIHAELE S AW o-CD A y-CD.
AT a-CD, y-CD, p-CD HHMREE 5HE, XfFB LR
WEMRNPEH ZAEH. Eik, EXLRP, RIMIREER
FEAE A TR 0 28 SRAFF 7T e AL R B
5.3.6 B-CD 7Z77£ T NBS MEBRBITEMAL
AT #— T MR p-CD R LB MR, RATEE TR
T, NBS XMEFBATEMMELRIN. BEKS-2.

%52 B-CDHZET NBS st XFREFTA WM E L
Table 5-2 Oxidation of benzyl alcohol derivatives with NBS in the presence of

S-CD in water
Entey Substrate (R) Time (h) Yield*(%)
1 H 12 83.7
2 0-Br 12 66.7
3 0-OH 12 | 91.0
4 p-OCH; 12 81.4
5 p-CH, 2 92.6
6 P-NO, 12 874

* The crude product was purified by repeated recrystallization then obtained the yield.
b Catalyst was recovered and reused for three consecutive runs in this reaction

MEK5-2 151, TRERER LERHRBETFERATRNAFEA,
MR TREI=E, TRALERNAEER EHTEBANER TN
WREMH, APEZBRFRNAEW.

54 NG
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TE. FRECESTFE), BHERNUKENENEEEEEIN
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TR RN BB A HLE RN

Fi®3CFIF CDs MAFEK B SEGHS FRFEHENHEERER
“HEEE” RIMHEBELTNIER, RN CDs X RNEBALEAF IR

YEFS45, BIRT CDs MRMNBPREMTE RN, F RN
RAEE RN, BEMHXEENER, KET -LEENER.

HAEHRT CDs MRMEBFREVNANKERREL, REgHE
BTHMBHRNBFET, ZZETEDPRARERAM A HER
RNKEE. KRERBFMS THITANHFER R, 3B EERE
HEBRE, FZWMEEREL, XUTEDERFDEXIEES S
R, SREIATEMBTEYA R B, 4h, RIBEAREEANMER R
BARAL B T RAIE p-RIR R 2% 9 B AT g SsE L.

7E NaBH, LR/ K Z B/ =TB W& R P, KR
BZEFLE/AHREERNZ8EE®R, MAKCEK, FYBEHE
RAETHEA S B3R R E), HEZEHPIAN ee HS5MAS
=TYRMERFEX.

HIXHRT CDs MRMBHFRENEE RN, EidERE/RE
REATEY), RIEKARMERTER, IS HERE RS
BAFNRELEEERE/RE, FEERTIE 90%. ZHEERT
R SRR, R AER S FEY5 8, fAHRT LUERRE A, AT SERaR &
Tois BB i

BEHRT CDs MRMNEBEFREMNEMRN, RAFHHHEK
38 7% A AL B & B, ROV RS R P 88 — SR A R E
FEE, BARMNEMFEM. LIS, SERR. FAKERER.
MR AR SIS, EXFEAFE&EIX 96.8%.
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