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Two咖 dliral ealixI4lal、enesbaI衄 dliralp臼 la删b，whidlwel 

from by-pro~~t 0f the anfibiot~ ~lmtry．were synthesized md 

dlm iderized by H NM喂．MS-FAB m elemental珊岫lvsis．Stud． 

ies 0f H NM喂 0f the two明 J 4『lu-el~ derivatives indicate that 

they exist in cone conformation in solution．Results 0f chiral I1ec0 

nition 0fthe two chiral ngands 2a and 2b towards the tartaric add 

derivative 3 show that Ii翻耐 2a exlu~ited good chh~!recogllitloll 

8b1]ilfies compered to Ii翻耐 2b． 
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An important goal in supramolecular chemistry and 

biomimetic chemistry is the synthesis of molecules that exhibit 

chiral recognition and chiral catalytic activity of analogy to 

enzymes ． In this respect．studies on the dliml hgands have 

received particular attention in the fields of organic。biologi． 

cal and medicinal chemi stry．Recently，increasing demand for 

mo lecular receptom with chiral discriminating abilities has 

prompted the design and synthesis of chiral calixal~ne． h 

order to provide calixallnes with asymmetric feature many aD． 

preaches have been applied to the chiral modification of calix． 

arches ．A moll sophisticated way to generate chiral calix． 

arches is to create dissymmetry or asymmetry within the 

molecule by introducing。at least。two kinds of achiral sub． 

stiments into the meta position of the phenol unit． or by 

modifying the bridged methylene unit． This type of inherent 
chiral calixarene suffered from severe limitation due to the dif- 

ficulties encoun tered in the resolution of the raeemates ．Up to 

now the number of successful examples of optical resolution is 

very limi ted．4a，o Th e mo st feasible synthetic strategy flor chiml 

oglixarenes is to anchor chiral residues at the lower or the up． 

Der rims of the calixallne skeleton．Since Shinkai first at． 

tained this kind of chiral calixallne compound by this idea．7 

amino acids ， sugars，3b，9 tartaric esters，10 1
。 1 ．bi．2．naph． 

tho1．11 aminophosphonate and other chiml residues have 

been efficiently attached to the skeleton of calixallne．How． 

ever，the calixarene modified by using the chiral by．product 

which is from the antibiotic industry and their ehiral reeogni． 

tion behavior for the acidic molecule have scareely been re- 
ported ．In the present paper we report the first synthesis of 

two chjral calix[4]arenes appending a chil~amine．which is 
from the antibiotic industry as by-product，at the lower rim 

and their chiral recognition ability for tartaric acid defiva- 

rives． 

Results and discussion 

． 砒 s 

11le important intermediates calixI 4 lal~ne diacid 

dichloride(1a and lb)were obtained from p-tert．butylcalix． 

14 Jarene according to the litemtul1．13 As depicted in Scheme 

1，the coupling of compoun d la or 1b with chiral compo und 

(1．s，2．s)-2-amino-1．(4-nitropheny1)-1，3．pmpanediol in dry 
acetonitrile in the presence of excessive triethylamine gave the 

corresponding new chiral calix『4 l arene derivatives 2a or 2b 

after column chromatography(silica gel，with MeOH／CHC13 

as eluent)in 35％ and 40％ yield．respectively． 

Scheme 1 Synthesis route of ehiral ligands 2a and 2b 

la．1b 

a：R =t-Bu 

b：R=H X’： 

2a，2b 

H 

NO2 

Th e H NMR spectra of the products showed two sets of 

doub lets for the bridSed methylene protons，which indicates 
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that ea]ixC4]arelle derivatives existed only in a cone confor． 
mation rather than any other typical conformation． 

Recognition ofchiral colix E4]arene derivatives(2a and 2b) 
to d／beozoyl-tartar／c add 

H NMR experimentsH were conducted to a88es$the chi． 

ral recognition properties of receptor 2．As shown in Fig．1． 

interesting experimental results were dbmined by treating a 

CDC13 solution of the pure receptor 2a or 2b’vith an equimo． 

tar amount of racemic dibenzoy1．ta／~ C acid(3)．It is clear 

from Fig．1D that two singlet peaks( 5．998，5．970)with 
a 1：1 intensity ratio of the CH protons of racemie enantiomer 

3 were observed．However，only a singlet peak( 6．13)of 

the CH proton sign~ of racemie enantiomer3 WaS observed in 

the ce of host 2a．as shown in Fig．1C．In comparison 

’vith Fig．1C．the CH sign~ of racemie enantiomer 3 appear- 

ing at 6．13 WaS upshifted substantially by 0．132 for 

(L)．3 and 0．16 for(D)．3，in the presence of host 2a，as 

shown in Fig．1D．which WaS confirmed by the results of H 

NMR titration experiments． s indieates clearly that an in． 

teraction between host 2a and guest 3 did Occur．rnle forma． 

tion of the hydrogen bonds between host 2a and guest 3 

played an important role in the molecule recognition．It is 

strange that a different phenomenon was observed in the com． 

plex of racemie 3 with 2b．as the CH sign~ of racemie 3 

shifted also to the upfield( 6。00)but did not split at all 

(Fig．1E)． s might be due to the lack of tert—bull groups 
at the upper rim of host 2b．Thus the conformation of the chi． 

ral calixI 4 Jarelle 2b WaS in a flexible status in the complexa． 
tion with the racemie 3．which resulted in a forfeiture of the 

recognition ability of2b 
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№ ．1 H N豫 8脚 of host 2a or2b and their complexes guest 3 at 300眦 z at 25℃．(A)[2a]-2．0×10。’n~l／L(CDCl3)；(B) 

[2b]=2．Ox 10。 n~l／L(d6一acetone)；(c)[3]=2．0×10。 n~l／L(CDCl3)；(D)[2a]：[3]=2．Ox 10一’n~l／L(cDa3)；(E) 

【2b]=【3]=2．0X 10I3 n~l／L(cD口3)． nle asterisk indicates the eH proton si 0fl~lnic c0Inp0IlIld 3． 
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The H NMR titration experiments were carried out to 

determine the stoichiometry of complexes of host 2a to(D)- 

or(L)．form of guest 3，using molar ratio method．As shown 

in Fig．2．the data of H NMR titration experiments exhibit 

1：1 stochiometry complexes of host 2a to(D)．or(L)．form 

of guest 3．The association constant(K)of 2a to(D)．3 or 

(L)．3 was calculated according to Scatchard methodH’15 on 

the basis of the data obtained from the H NMR titration ex- 

periment，K=(5．9±0．3)×102 L／mol for 2a．(D)-3 com- 

plex，K=(3．5±0．4)×102 L／tool for 2a-( )-3 complex． 

The results indicate that the complex of host 2a with (D)-3 

is more stable than that of host 2a with (L)．3． 

6．12 6．08 6．o4 6．00 5．96 

． 2 Molar ratio plot of 1：1 complexation of host 2a with(￡)一3 

(a)or(D)．3(b)． 

Experimental 

Instmments 

H NMR spectra were obtained on a Varian mercury 

VX．300 MHz spectrometer．Mehing points were taken on a 

Rechen-790l5 mehing point apparatus． Elemental analyses 

were determined by MOD．1106 elemental autoanalyzer．Mass 

spectra were recorded on a ZAB．HF-3F MS instnunent．Op． 

tical rotations were measured on a Wzz．．15 automatic 13o．． 

1arimeter．IR spectra were receded on a Nicolet 360 Fourier 

transform  infrared spectrometer． 

Benzene was dried over sodium and distilled before use． 

Acetonitrile was refluxed with calcium  hydride for 5 h and 

distilled before use．(15，25)．2．Amino-1．(4．nitropheny1)． 

1．3．pmpanediol was offered by Wuhan Pharmaceutical Facto． 

ry and purified by recrystallizing from methano1．p-tert． 

Butylcalixl4j arene and bull-stripped calix l4j arene were 

prepared according to literature．16 Other reagents used were 

of C．P．or A．R．grade without further purification． 

Synthes／s ofchiral calix[4]areD．e derivatives(2a and 2b) 

In a tri．necked flask，a mixture of chiral amine l(15， 

2S)-2-amino-1-(4．nitropheny1)-1，3．pmpanediol j (6．2 

retoo1)and triethylamine(14．8 mmo1)in acetonitrile(400 

mE)was added dropwise to the solution of compound la or 

1b(3．1 mmo1)in 70 mL of acetonitrile and the solution was 

stirred under nitrogen atmosphere at 40℃ for 10 h．then re． 

fluxed for another 2 h．Th e solvent was removed and the 

brown  residue was dissolved in 10o mL of chloroform  and 

washed with HC1 solution(0．3 mol／L，100 mE)and water 

(2×100 mL)．rI1le organic layer was separated and曲ed 

over anhydrous sodium  sulfate．After filtration，the solvent 

was evaporated and the residue was purified by column chro． 

matography on sihca gel(2O 一300 mesh)with MeOH／ 

CHC13(V／V 1：12)as eluant to give the pure compounds 

of 2a or 2b． 

2a M．P．159．5—161．5℃；l a l +63．5(c 

1．1，acetone)； H NMR(CDC13) ：9．18(d，J=8．2 Hz， 

2H，NH)，7．80(d，J=10．0 Hz，4H，HArN02)，7．40 

(d，J=10．0 Hz，4H，HArN02)，7．20(s，2H，ArOH， 

after addition of D20，this peak disappear~)，7．01(s， 

2H，ArH)，6．93(s，2H，ArH)，6．80(s，4H，ArH)， 

5．41(brs，2H，ArOCH2)，4．87(d，J=14．5 Hz，2H， 

ArCH2Ar)，4．61(brs，2H，ArOCH2)，4．25(brs，2H， 

CH2OH)，4．11(d，J=14．5 Hz，2H，ArCH2Ar)，3．82- 

3．96(In，4H，CH20H，2NCH)，3．58(d，J=12．8 Hz， 

2H，ArCH2Ar)，3．38(d，J=12．6 Hz，2H，ArCH)， 

2．86(d，J=12．8 Hz，2H，ArCH2Ar)，2．15(s，4H， 

OH，after addition of D2O，this peak disappeared)，1．25 

(s，18H，Bu )，0．98(s，18H，Bu )；IR(I(Br) ：3412 

(In，o__H，N—H)，2959 and 2870(s and In，C—H)， 

1661(s，C一0)。1603 and 1482(nl and s．vibration of 

aromatic tings)，1524 and 1348(s and s，N02)，1452 and 

1385(nl and w，bending vibration of C—H)，1198(s。 

C—-O)，870(m，bending vibration of —H)am ；MS 

(FAB，aI)m／z(％)：1153[(M+1) ，10]．Ana1．ca1． 

cd for c66r~oN4014：C 68．72，H 7．00，N 4．86；found C 

68．39．H 7．22，N 4．75． 

2b M．p．157．0_-159．5℃；l a l +62．30(c 

0．70，acetone)； H NMR(d6-acetone) ：8．58(d，J= 

8．2 Hz，2H，NH)，8．05 (d，J=10．6 Hz，4H， 

O  5  O  5  O  

2  1  1  O  O  
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HArN02)，7．82(s，2H，ArOH，after addition of D2O，this 

peak disappeared)， 7．65 (d， J = 10．6 Hz，4H， 

HArN02)，7．09(t，J=5．4 Hz，4H，m-ArH)，6．90(t， 

J=5．4 Hz，4H，m．ArH)，6．65(t，J=5．4 Hz，2H，P- 

ArH)，6．61(t，J=5．4 Hz，2H，p-ArH)，5．30(s，2H， 

A~OCI-I2)，4．72(d，J=14．7 Hz，2H，A-~CH2Ar)，4．42 

(s。2H，ArOCH2)，4．30 (d， J= 14．7 Hz，2H， 

A_~CI-I2Ar)，4．10(d，J=12．7 Hz，2H，ARCH)，4．0o(d， 

J= 13．4 Hz，2H，ArCH2Ar)，3．91—4．02 (in，4H， 

CH2OH)，3．6 3．72(in，2H，C )，3．22(d，J= 

13．4 Hz，2H，ARCH2Ar)，3．0o(brs，4H，0H，after addi． 

tion of D2O，this peak disappeared)；IR(KBr)v：3418 

(in，C —H，N—H)，2920(w，C—H)，1663(s，G—O)， 

1609 and 1478(m and s，vibration of aromatic rings)，1526 

and 1345(s and s，N02)。809(bending vibration of A广  

H)cm ；MS(FAB，砒)m／z(％)：930[(M+2) ， 

8]．Ana1．calcd for C50H4s N4014：C 64．64，H 5．17，N 
6．03；found C 64．33，H 5．32，N 5．94． 

Determination of binding cortstants 

rnle solutions with 0．O1 mol／L concentration respective． 

1v of host 2a，(D)．3，(L)．3 and racemic 3 in CDCI3 were 

made．Each of the series of solutions of 100 (0．01 mol／ 

L)of host 2a was transferred to one NMR tube sealed with a 

cap．A gradually increasing amount of guest(D)-3 or(L)- 

3(1()_一20o止 )with 0．O1 mol／L concentration was added 

to the above NMR tube via syringe．111en each of the solu． 

fions in the NMR tube was diluted with CDCI3 till its volume 

was 0．5 mL．After plying for 0．5 h．the H NMR spectra 

were recorded by 300 MHz spectrometer．In this manner，the 

guest concentration was systematically increased while the 

host concentration remained constant．111e other four standard 

NMR tubes containing pure host 2a，(D)．3，(L)．3 and 

racemic 3 with 2．0 x 10 n10l／／L concentration were also 

made the control samples ． 

The H NMR binding studies were conducted following 

the chemical shift of the CH protons of(D)-3 or(L)-3． 

Th e binding constants were calculated on the basis of the 

Scatchard nlethod．1 

Lel1I1．J．M．Superamo／ectd~ Chem／stry： 

t／yes，VCH，Weinheim，1995． 

Molenveld，P．；Engbersen，J． F．J．； 

Chem．Soc．Rev．2000，29，75． 

Reinhoudt， D． N 

(a)Kubo，Y．；Maeda，S．；Tokita，S．；Kubo，M．Nature 

1996，382，522． 

(b)Dondoni，A．；Hu，X．B．；Marra，A．；Banks，H．D．Te． 

trahedron Lea．2001，42，3295． 

(c)L 团讹 ，M．；SarlsoIle，F．；Baldini，L．；Casnafi，A．； 

Cozzini，P．；Ungaro。R．Eur．J．Org．Chem．21101，595． 

4 (a)1wamoto，K．；SFmfiza，H．；Arald，K．；Shinkm，S．J． 

Am．Chem．Soc．1 I3．115，395 ． 

(b)Caeeamese，S．；Notfi，A．；Pappalardo，S．；Parisi，M． 

F．；Principato，G．Tetrahedron 1999， ，5505． 

5 Naoga，M．；Nobuhiko，I．；Tom，0．；Chizuko，K．；Sotaro， 

M．Ta：rahe~ n Lea．200o，4J．5093． 

6 (a)Sllinkai，S．；Al-in'lUl~，T．；Kakabata，H．；Murakami， 

H．；Araki，K．；1wamoto，K．；Matsuda，T．J．Chem．Soc．， 

Chem．Conunun．1990．173-4． 

(b)Ferguson，G．；Gallayher，J．F．；Giunta，L．；Neff，P．； 

PappMlan]o，S．；Parisi，M．J．Org．Chem．1994，59，42． 

(c)Otsuka，H．；Slfinkai，S．J．Am．Chern．Soc．1996， 

118． 1． 

(d)Kalchenko，0．；Tairov，M．；Vysotsky，M．；Lipkowski， 

J．；Kalchenko，V．Enam／~mer 20oO，5，385． 

7 (a)AlJlntll-a，T．；Edamitsu，S．；Shinkai，S．；Manabe，O．； 

Mmamatsu，T．；Tashiro，M ．Chem．Lat．1987，2269． 

(b)Shinkai，S．；Arilntli~，T．；Satoh，H．；Manabe，O．J． 

Chem．Soc．，Chem．Conunun．198『7．14(15． 

8 (a)Leo，F．；Aleksandar，V．；Biserka，K．P．；M]adell，Z． 

Chem．Eur．J．200o，6。442． 

(b)Pena，M．S．； ，Y．；ThibodPAt1．1X，S．；Warner，M． 

Tetrahedron 1．ett．1996．37。5841． 

(c)Hu，X．B．；Chan，A．S．C．；Hall，X．X．；He，J．Q．； 

Chen，J．P．Tetrahedron 1．ett．199I9，40，7115． 

(d)h0，K．；Yaamn~fi，Y．；Ohm，T．；Ohba，Y．J．0 ． 

Chem．200o．6 ．8361． 

9 (a)Marra，A．；DoMo~，A．；Sal1sone，F．J．Org．Chem． 

1996． ，5155． 

(b)LI，Z．J．；Huang，Z．T．Ch／n．Chem．Leu．199r7，8， 

369． 

(c)Dondoni，A．； eban，M．；Marra，A．Tetrahedron Lett． 

1997．粥 。7801． 

10 Yuan，H．S．；Huang，Z．T． Tetrahedron：Asymmetry l999， 

D．429． 

11 (a)Kubo，Y．；Marayama，S．；Ohhara，N．；Nakamura，M．； 

T0l【ita，S．J．Chem．Soc．，Chem．Commua．1995，1727． 

(b)Pinkhasaik，E．；Stibor，I．；Casnati，A．；Ungaro，R．J． 

D ．Chem．199r7。62。8654． 

12 Stoikov，I．I．；Repejkov，S．A．；Anfipin，I．S．；Konovalov， 

A．I．Heteroatom Chem．200o．II，518 

13 Collins，E．M．；Mekervey，M．A．；Madigan，E．；Moran，M． 

B．；Owens，M．；Ferguson，G．；Hanis，S．T．J．Chem． 

Soc．．Perkin．Trans．1 1991．3137． 

14 Tsukube，H．；Furuta，H．；Odani，A．；Takeda，Y．；Kudo， 

Y．；Inoue，Y．；Uu，Y．；Sakamoto，H．；Kj mllra，K．In Com． 

prehensive Supr~ Chem／stry，、，o1．8，Eds．：Lehn，J． 

M．；Davies，J．E．D．；Ripmeester，J．A．，Pergamon。New 

Youk． ．p．426． 

15 Cgrper，W．R．；Buess，C．M．；Hipp，G．R．J．Phys． 

Chem．1970，74，4229． 

16 (a)Gut~he，C．D．；Iqbal， 

1986，51，742． 

(b)Gu~che，C．D．；Lin，L．G．死虮 n 1986， 2。1633． 

(正 08216 S0NG，J．P．；D0NG，H．Z．) 

- 最 I 

维普资讯 http://www.cqvip.com 


