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Abstract

Supramolecular chemistry is one of the main focuses in chemical research today. It 1s an

interdisciplinary study of chemistry. life science and material science. Crown ethers and



calixarenes taken as the first and third general supramolecular compounds still receive interest

from a wild range of chemists due to their particular properties in molecular recognition and

assembly. Cyclic peptides and cychc pseudo peptides are a particular family of host molecules

which are mainly made up of natural amino acid. Due to their bio-relevance great achievements

of cyclic peptides has been made in ion complexation and self-assembly since their first finding.

In this work, we are trying to combine the advantages of calixarenes, crown ethers and cyclic

peptides. We synthesized a novel family of host molecules by incorporating L-amino acid into the

skeleton of calix[4]crown ethers and aryl crown ethers and investigated their binding ability

towards various guest molecules. The major contents are as follows.

.

We designed and synthesized 6 L-amino acid bearing calix[4]crown ethers, 4a-4f; 10 L-amino
acid bearing aryl crown ethers, totally 16 novel compounds which were all recognized by
IHNMR spectrum and examined through Ms spectrum and elemental analysis.

We cxamined the conformation of these calix{4]crowns through careful analysis of the
?2DNOE and 2DROE spectrum of 4a and 4d respectively. They all adopted a
cone-conformation a-t_ld C, symmetry. Evaluation of the ability of 4a-4d to act as sensor
coatings discriminating between the alkyl amine and alkyl alcohol was achieved using a
quartz crystal microbalance (QCM). We found that the ccmplexaﬁon was mainly driven by
Vander Waals force and hydrophobic interaction. The coordination mode was the endo-calix.
When UV-VIS titration method was employed to investigate the binding ability of 4a-4d
towards isomers of butylamine in acetonitrile, although the formation of 1:1 complex was
recognized, the reverse selectivity from that in gas phase was found. We explained that as
endo-calix complexation did not occur and hydrogen bonding played a main role in this
coordination process.

The coordination ability of 1, 35, 10 towards I', Br', CI', H,PO4" was investigated using
1HNMR titration method in CDCl;. The 1:1 complexation was found. It was estimated that
stereo hindrance from the armed group, the diameter of the ring structure and halide ion all

participated in the binding process favoring the selectivity.

Key words: Supramolecular chemistry, Cyclic peptide, Amino acid, Calix[4]crown ether, aryl

crown ether, ion recognition
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1987 4E C. I. Pedersen, D. J. Cram, #1J. -M. Lehn ##-F Nobel {22, XIREENFE
HRBHEAT —NFRER. BIRONEEMLE, B THYE, BT RANEN
(R, R—REREN FHETHK. B TA¥XENNRZ ——RFETH
N SIS TRTMGSERS, QEHEh. 88, ~rERNRKERS. ZEHIE
HHEAESAZY, ERUNRELENIM. B, BESTFRIEAT, BHREEX
Mt RA BRI AL FRAMASESRAEREG RN, EAAREEABYRNSTRE
O TEWRE S, Wald ENEBER, SFRARTUARNASHATEBNENTT.
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WAk, MBI, SRR MK E BB, A LU AR R AAIa B
ERNAE RS RER. XFEAMIERBNF ZRETEMERNRR, RNHZH
ST B3 (self assembly) B BT 4 FEE, GEGEHNRENEESE N THEDKS
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R, EEANRESHERS FAZREENUSFRNFREERAERGRRER.
AT AABEHSTIRMHMRT B TAEBREENFARRIUR. 4 FRMMS Tilke
BT — AT R AMEE, TR, SNTFEEERITAMIARNRNER, 7
TRE RS R, T TRUESUKBT S TR RYFLETREZ MM
i |

Bt LE AR R, RRAER SR ERAEENANEN TENT
NAEENEHEEEE L NRBNAERNS FRET, SEERNERELFRY
(DNA), BHHSELERNOEEIE, BEERAERRIea PO, REREE
(F 5 RIS, XA AT IR, W, IMERILRE, MAETEER
(T A R RS . MARBALEN - EENARRS, RESUAEWE
%Wﬁﬁﬂiﬁ@%%%m&m;%%?uwﬁ%E%ﬁLﬁTﬁmﬁE,EAﬁﬁfﬁ
SR A RN LA E, B TEZFRANRHSCERITRRANT.
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200, $34 TAL S R A RAURIIG T K AN, HETR M S MERG R
Ry, MFCREN A SRS FREY, BRI EMAER AT LSV LR
R BB TR FOK T

WRKMIE LR, —HESTRERBNES, RE—AAHREIRERDT
W TR AR, fR L 1960 FAL perdeson RKILTE BRI PE B F ULAIRURMENE
SEAE TR, A TR RIS R, M. HTR= S
iR, Bk Sh, EHTHE (Cyclophane). Schiff MR EIPRAAIRER, IR/
Ay AR, IS SR T DA A AR SR B b B, IR
e . RO BN EAE RS, ETRATETH A
B, BRI, CURE T RANRIAENS TRASHANE. UT, R
s = R E G ERE. T, MR- M HRENHAE.
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1967 4F Pederson T— B ﬂﬁﬂ%""‘?’ﬁ‘ﬁﬁ? %3 18-7~6 (Figure 1.1) U2, 3R
R s T M R AT DR AR, KRR R
(5245 Pederson X K TR B BEMI I UGS — 5 MBHSL, SR KF B BERH MR
e S AR B R B A TR BAE TAYEN A EY, Pederson RHEX
R4 A & RETFHEN AT S B VB A R &) (Crown Ether). TR
B AN ST, C.J. Pederson FFAI T MMFFE T Y- AEALE (Host-Guest Chemistry) #1581
3, B R AT, B4, SEUENSRETHKROGESSERNGTERS
X, KBTS Wi SR

CEC'H N _1) NaOHInB0OH @ﬁg’\ﬁlﬁ ﬁgﬁ\o’ﬁt)n
on + o O d 2K oM HO ‘ + ‘_‘ Ld ;

R=THF, {H

Crown ether

Figure 1.1 Discovery of the first Crown Ether

SRR _
RS (Cyclodextrins, {##F CD) (SLE ch— s 3B 1Y D-(H- Rl T o- 1,4 H
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e RS ROTFREY. T LA AR RS R R R TUNE, KPR
SR, B v FRHIRE, BT 6. 7 A1 8 MHEHENIE (Figure 12), B-FHIHT
BTG, PRER RN RR T 5 A AR BN . MR T
R B T S R R R R AR, AT UM AR LR R OB R IR R K BB, 4
TS AR T MIRE, AT LSRR A £ T TN, TSI
WAEAT, BREABENESTRSY, SHEAEEIERTUASERZTN. &
HAIE R TR E- S AR FRAY, EH5 TR Ry S EREZ 5
55— 4 T AL MUV B S OB . PRI R ILE RO AR T R S BT AR B
EEEN AT AER SN AR ELEN BRA, XTEEERARTRELSY
WITTAFE: 6%, KB AR BHRERAPH, UL R T (AR A
B, HW, HTARAEERE, KHAAWEIRE, TSTEMEREN 2
=, RN DR SRR RS A S, MRS T SRR RS A
B LR LR . . SR R T TR RS BT, 5
SRR GREEND, JTTRE AR AR, BT MR A AT &
REEMANY, Aok RERIRE T AR BN, Mo, ISR R
P R R, B T AL A T LA A R T SR U R R AT 5 TR
BT RN A EER XL - |

CH
! 50 HO
1 Ht) o 10 L OH
it

-3 -2 ¥ ~D

Figure 1.2 Structures of a, f3, and y-Cyclodextrins
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F48 (Calixarene) PR di M) 8 FEISE T B ALAEMY SR BB AD AL RE T MDA — J3F R
R4, S0 EHRFFE (Cyclophane) FLAYIMY—Fh. EHIF AT LUBRE 1872 748
4% 5 Bacyer™Ixt KM 5 UKW AR R RIBISL, ST BB R AR e T2
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B SEI TR AR S A AT RS E . 20 MR LFEK Backeland® X34 &
REBHT T HEARATR, #1& TBEBEMIE, AT ESFEMRMFTLT. 20 HE 40 F/R
KR TR Zinke AT EEZB B EH 5 TREKEBRESENWEFE RN, 72
— B AN BREEY, BETARMNEASEH, EENFRHAM4IFSRE. EK
JLHERR T REXBNEYIHREIRAMNKZHEE, HE 20 &0 /A4, Gutsche
1 Bohmer % AZERFRHKES R HEME TREHIE, 55502 Gutsche HKI—RiE& K
F[n]FH B AR T HBIRERES T, FRAHIES T RN, AN —BULATH
FIRLE BB T B, N\NTEs TR RAF, HHRERLERNE-FHRELN
SRS FAE PR A EF. BTFAXSFRTETHFEERMMETTE, H0H
ERTMERSRTRUEHITENERN A,

=

A& T RIBRE

BAWSRIESTFEBS FHENSAMFRIRIINE TEXRMRL), Stk
BAEBE. Bl TREENE, REMTIHEEBRETRUTACEMIEN, ARmEiTae
MRS Ca®t. Mg, T1+B{JE%HEL%—’T‘5E_&%&E@::‘:j\i}'fr:iﬁ[%]: BARH 5 f2BE ) iH
mleR 7 XAHRBIEF, EdTHBENRS, AAARAEEIEETTeRE T AN
21 gk, XEREELSYN T RETRIIFRABRNE T —EER, EHFRFRLT
R —EE, FEENE, XSREAFRREBARARAFENST, KX EDE
RATEN, TEEMEMERENRTERS. E8S THERETERSRNS R,
FREGE FEMERN D TR LHE. R, — LR EEBRFIALE N T HE
BMEHNEREELEYESEXRPBREEHHRMES, MARETHRFGFEATR
(Valinomycin) PO BERFE R (Enniatins) B TR E —Fp oy gE: SRR fe R —4K
DT

1.2 FRRE (SERRR) M TS

1.2. 1 DB EBMALE N2 T ReWE L THLRE
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WEERSTHROME . ¥k, AAREEEIE 20 HEER (B0 EAMREARMN
HoA BT, A TR AT T RE R 20 Fr B (IR, PR, B
S ) ATt BARRPE. XUH AR E B Rk T B RGYE A SR (3 R s
FHRAR S, B, EEBREETEEMERHMES, REEFESTRIEF0E
SHBERE B, |

FERETEMEEMNAREE, KrHEUSEATTIAE AN 5 SRR £ 31T
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P ARE AT B AR AR R

5E, BAIGUERESHNRZIHSHEFNFHEMN NRFEFODE, LER
RE U RIERREER, B4, ATHUED, METAETERIIFERRTARER
AWM A AR LR T, R TR T U B RAE MR
FIESENEER, TARURDR TG FFAZ I 20 F.

T, PR BRI ER O EEME R, X RRP X T RIS T AR R
SENTROEAEEENE L. BRENREHLEREETLAE, BanRERE
Bla R AE R RS RN E AL ESETTH. RIIDESE, L-BERERA RN IRIE
ok B EEE N, MK, D-EERBRTRNLETEREN. KRR THEER
Thi% T SE bR ThaE 4 7 Bt sp i

g MR T TSR TR, YT oRSBEYHNEA, SR ERNS
BT LAT TG, T LB MRS I SR F F B A e E A T i
Hrg, HMRMTUANEROEERFFBNZEARN R4, BRENERNTH
= g kb DL — e B kT BV T AR TR — 4 B AR Wl P R L 2,
SR AT MR AR, XEBHS TRANERERZNE L.

SR ARAE ERMEA TREN A DR QRN RS RSN BHE
MR, HE SRS 5SS TN AT LURESEMITE, RS EA A
CETRITABNEE. SHRAREEEX— AN, A 30 FHTTIRNZIKNEME G
SRREL, BAORMMERSE, RFENEEL, FiARLESKIERFFE
IS B B2 R E S — I RS
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K5, NHEHESSYIFIL W LA E B2 FEAE 10, 000 L ERIE KA.

BRI £ B0, (BB AR R, SRR R R (R R R T
)RR TR, {8 R M A R IR IR M — S TR b BRI T BERAK S T
R RS T EARTE . KRT, T — S SRR R R TR R 2 1 TR
AR T AMIROERE . OB R ERIAN S| A J I 3T R S RS T A

1. 2.2 FREKEIE AT

ik (Cyclopeptide, or Cyclic Peptide) #& B R ) ZFEN—FEWHIRT T. M2
Y, FEEHEERETHREIRE K. DRENRATKASR S TEBEMEEYR
MBS E . A, FRBCRATRB ERETHREY. Kl BRNSSaY2
i, AR EMESTRHEERLEENH AN | |

BBk R HK UM AT MM EYF I, TUEDBE (Hormone) . FLH R
( Antibiotics), ¥ (Toxins). HLHEZE (Antitoxins). FUEYILIRIURBWEE. Flw
55 BB (Gramicidin) BEE R 2 RPREE N, MEBiE 2K B T Tyrocidine
Bt 5 DNA FE BRSNS Sy e A 22 AL FP7); Tontoxin WM R R &
RN & BB AL e FEPY, Amanitin B2 5 EAYPHELT DNA £ RNA REEER TR
HHEHEDY); Vernamycin B BT LR SRt k£ & B AR Phallodin WL 4528
N EANEAES LSS SR KCEFRBEMERTRR, ATREFERE", KEFER
Bk (Phallotoxins) FNA 80 L-3EARA R MIF/\Bk Amatoxins REH BNERER, 90%
oL B R R RS ARAIY AT B M B Amatoxins'®; 52K, Antaminide B,
B FAREEEE, RESESTFHEEND, BB TE, Vionycn AT
Pk Callipeltin A TR AR HIV R BB, REHEREHERY, WE
B BERRE. N-FEGERS N- P LSRN — IR U AER R, Ut
M4 B EY IR 4y B R B R IR A . RSN T ERSP 2 BRI NERERR
MO E (Somatostain) MEGAERMME (MRHE HF TR+ /K, maH
WIS SE B E (Valinomycin) WHIBWEE R (Enniating) Ol R R I AR AR AR
TATATLLRE B FHE AT RRBEAALHERER, EETFHRREIE.

FE LS AR, KRR AYIRT SR, BUEFREYEROE
Yok, SERIRBLER R . TIKE R E A T MBS T LTI UEERBIE T — i
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1.2.3 FEREYE iR 5

Wﬂﬁ%%#iﬂﬁﬂﬁﬁ%%?gﬁﬁﬁﬁ (Valinomycin) #RMPY, HEEBEE—F D. L
TEMEEER T B (Figure 1.32), BRSBRT D. L GEEmMIN, TF L-BENE (L-Lac)
i D-o-BERKE (D-Hylv), |

’mq_ma " PEQC%%Q!@%
“—NH-~ CH—H—" (}“"EH—”'—NH—EH“H— O“CH—H‘"”
X 13
D-Val L-Lac L-Val D-Hylv
(a) (b)

Figure 1.3 (g) Structure of Valinomycin. (b} Conformation of Valinomycin-K" Complex

GEBERR—MEMEBEETRIE, REARLLRETHRESY, &HHEH
o, W KEEEFOERE, £ K/NCBEBEAT 10° ERESRMENEN, KRBT
AL B ES. B S HE TS, BRAB R C-xIHR I 75 % (Figure 1.4b),
KBRS ERRT - A EAROEE RS AET, RHHRETEN ype
[1(-L-Val-D-Hylv-) type I’ (-D-Val-L-Lac)BIB-34 (B-Turn) Fripl, HEEpAiedtT
K3 7\ AL AL S, TORR T ISR MIAR T i 2 BBk itk 4 22,

|
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i —mpend
W——
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Figure'1.4 Conformation forms of Valinomycin m solution
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o E i, HEBERENE FREM R A FHE S0 B T RN A BRI
Devarajan® %1 Mayers®V 4 BRI T HIEBER-C2”. HEER BN ER. MTEK
I B E-Ca B L ENHEEE-K MRS —5, NHEEZEN /B RH N
B AT B SEET. MHEEE-BIEEYHh 1.2 BRLEEY, FRIEFMMR—
ELMETER, S SRS~ B Ea, B WHE AR ENAEAE T AEHRER
AEFHEETF, XEHFRRAFRMEHER AL R BRI R R E.

—

GEEBRTI, MID RIS HRATIEA 58T R4 85 571 £ 0 302
S E B, Enniatains A, B, C RSIEE K —HRTPRAI, BX K'H R
MR B —BRARE FEIS, T s i & BB AP Cyclosporin A, — PR
St Bk, R LA Cal B B 84D, T Scytonemin A, —FHF+— Ik,
R TLAA S CaFE TR A, (EAHCE R R &4 MF SR TSR
ERKHEN

AR EEY KE TGRS, EERESANEZE, BUMEERNHA
8 TSR T EXERIT, —RUMERI SRR, U EAMBI RS
O DS BT O it Ak AW, W Cyclo(L-Ala-Gly-D-Phe-L-Pro); -
Cyclo(L-Val-Gly-Gly-L-Pro); (VGGP). EETERFANHEAREETM, WTLAUELE D 2t
LW, RSB AEE N RROBRERNAREROREAL ISR
Ty AT T A SRS, T ELH B R B AR TRk 4 B0,
BT B — o K B r i . IR RY, XA &S KRR
ETMTT MM S, — RO THEBEEN “HAH” XWR, I VGGPIE, 5
FH CV Al#%, 1 Cyclo(L-Ala-Gly-D-Phe-L-Pro) 1%, BIRRIIX LML S Y HIR 2T
RS EAE A%, BREENHEEERRNXR, B VOGP IR LR
AR G RIE, FIEAAHERN N-H REVAT S TREAR, BHEK
cr” RMR, EE5EAETRERRBRIXEARRESE, EbsaHTHRDR
AR TEREAZED, LR RNEE, RS THER. 15
K. B BEEAE, HUSMREN “AnE” X XEARBREILEYBEET
men 1] Sa, BRAEE “RO7 RGE. ~RTE, BTEA, BRI RO
A4z o7, 11 Cyclo(L-Ala-Gly-D-Phe-L-Pro); fEH] Ba'. K'. Pb*. Cs'. TI'FEI& 1:1 4R &




B—i. WS

M5 Na*#0 LiYTERE 1:2 B T- R EKER & 47°Y, Cyclo(L-Val-D-Pro-D-Val-L-Pro); &1 K'.Ca®'.
Ba?'. TI'ERE 1:1 8884, M4 Lit. Mg™, Na'TBak 1.2 B -S40, XS KR
MR BB ETF RN S E FROERFAERKANE R, BT LR LRSI,
Garcia-Echeverria Z AIPUE# i+ T — /Ml B8 45-& I FFR AL LA 40 2 & & (Figure 1.5),
HOEF AR FE R SR AR M A Z B R 3 Ba® RILHIEF HEHFS IS EGEE. RERLD
REVARESETFRUNSRAGEAEE “HAE” MR, EdEISEBIERER B
BREFKE B TS RMAR EAEKBT BRI

IO ING 4
Q 0 0 -
L-Pro _—LH;
o1 -G e L WS
e {Ha N Z o
? ? S{‘* \S “ ’.r .--"""1’ YN
$ ¥ L-C CHy > M T A
I ys [ Il
QO CH CHy Lol ? s><tH |
HyC— - NH= CH——N—GH——NH—CH—~NH—CH——NH, CH/EVut / 0 =N
0 0 0 0 ’ 2 NH
HiC EHs L-C d 2
Ac L-Cys L-Pro D-Val L-Cys NH,
{a) | (b)

Figure 1.5 Structure and Metal-Complex Conformation of Valinomycin Model Designed by

Garcia-Echeverria ef al.

BT HEBEENEREIR LS, FEFINBHRTHERSHRNeER FHER,
B A Y — 8B4 4 Pro F Gly H BF—EXHRERAFEK, W Cyclo(Pro-Gly), (n = 3, 4,
5)%, Cyclo(Xxx-Pro-Xxx), ¥%®, XFERZBEE Pro M Gly WK B MR, MH
B RRAE S B TR FR AR O M R B B/ . Blowt HFF/NACSSI AL AT F Ak
~ Cyclo(Pro-Gly), (n =3, 4, SYEEHERPHMZR R ESHEBRAR L &RALSEN. 1AM
X EEIR AR ZEAR M IS ) o — AR SR B E R AR M B, T 7R SR AR A BRRAR R A1 P R BN FR A 5
XS ST R FEROE —BRBkE 2 RN C-XFER, DRFES T HEE.
AR SE R, XERREEETFHENSEATRARTRE LT K.

Jid

Kimura 1 Imanishi B Cyclo(Xxx-Pro)s [Xxx = Phe, Leu, Lys(Q)IWBIRX &, HFAT &
HRN TR IR S A R REY, RIVEZEBF, Cyclo(Phe-Pro)s AN S & TR &Y
ifi Cyclo(Leu-Pro)s HI Cyclo(Lys(Z)-Pro)s £ %t Ca™ fil Ba* H R IFHIMEHELE; W1k A —HikiE
7% 7 LR Cyclo(Phe-Pro)s #6645 5 Ca* Wifz. WFRZKIL, WEYHITERERESH
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HEBRAHI KRR WHMEEWRERAE, EFFRTFREN, WFEE. 7K, BERERT 0
B BFEEES, AR THRNE R,

R B S IFNE A S, HE— R RO EEN, T ALE RS T
SR AR S B HIBUK R AME, BABETERBANAE. BT RANESEBERET
Bh, AR SGERREY T BT — SRk s ik, 3 H R T O Me? B T A, sx seqT

NEY, FBKAORERRIZ M B AN Al AR RO PLAI
BR VAW -4% & FL#l (Solution-Complexation ),

H—A#k2HLHl (Carrier-Transport)
@i eEZEr FHEGER, W

Cyclo(L-Pro-L-Val-D-Pro-D-Val); (PV); H = #FLi&iz% (Channel-Transport) %5 -4 &
H1%| (Interfacial-Complexation), Blifiid F &4 FREHRNE FHEER, WHAER. BT,
AARRAENEFEHAREAESHK-BTFERESYEREPIHIRENEX, MASH

T AR NBHOERBRRKERE,
T4 H0 i AR R BR YR £ 1R

TG REA ERUT Bk,

“BE—AETEREY” —REE/LMHTEREEX, MERPREAERR THEZE5MIK

BEFRTFEA. BTHRMSANEKAaEERT RGNS HFE. Btk Bt

BINIERREER A TR AR T ERBREIEASR, ARSI 7R &R
2t T A #%. Ranganathan BRF/NAVIERGRT — RIS SR REREIFICELY
(Figure 1.6), X £4b-& 40 B4 I BR A SRMI BU A AR HE FOR 28 7ORT e & M e A4 R Y B ZK S 2%

(“@{,:I : &‘ nE’ :' "qum N t‘ig
| , ?‘H. )
Dol e B R & .
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"r's_{:“' " ” ‘2@1 m;ﬁ*i—lﬂﬁ“. )
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Figure 1.6 Synthesis of adamantane -containing Cystine cyclopseudopeptides
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ALE SR BERUNT R SERREBET. Hh REX Na SR
KR, TS RRIFAR, TURMAR NaFl KIS S, TXesihamst Ca #
BT EREE S, FOIK IR RSB T IRS . B KBS 5 2 A R T UL
RETFREERALR. Wb, MABEIIR T 2T —tef & b5 p 2 Tk 0 B TR
FIZ@EE DT, B TR, MATER MK A H1E 5 IS8 555 AR,
S B e RS, RIS YRR BT R EMA BT S, XA
STFFAE HR R AUE RN S BT REB MR, FIRERIFE IR
BERT ML A YT E T RS AR R S — ) B T R IR A L Y,

BT FESREEF UL, FFIGED B3R e it iR &R TR A e D B E .
WREH, FSIHEEBHSEE TERAFAFRMGE DR, FBSEDSERITH
BRE 58 bR T B R Tt AT L.

T Bt R IRE S E S TRAERN N-H, ik BRENZEHAARER
AR FH EELSY . RTTE E R YL, S RE T RMARIEZA L K. Garcia-Echeverria
i A R IR AK('Cys-' Cys, 4Cys-4'Cys)—dithiobis(Ac—L-lCys-L-Pro-D-Vai—L—d'CysﬂNHz) 1
DMSO ¥ = 0 A\ NaCl 2% NaNO; J& 7 B # '"HNMR P& 3#H47 e i f8 ), sLFFBRTE DMSO
RS QI &Y, TIARS Na* BEL, EMfIHFEE ERARTRIF., EFERR-NER
H)— 2 &M, Ishida BASRT —BAERAERRIAKELA), RMHATT S HESRE
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O _N
- % \O/<o

Figure 1.7 Complexation of Benzene-Containing Cyclopeptide with PNPP*
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Figure 1.8 CPK Model of Calix[4]arene and Grecian Goblet
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Figure 1.9 Four Basic Conformations of Calix[4]arene

— R R AR TR LR ERER KT ENERN, MRIKE R, Zi%EEL TR
ZEN, ZFMURZEFEEDNATE. BRETEREE THEEE 7 LUGXM &Y
R EE RE— MR (Figure 1.10).

BATRAS REERAARRRNEROHER, TEEST, BHENHESRINE
Bk, VEFIRIR A FE B R S TR R R LA BRI R WX TSR m
FEREHE, EHSBLMAmERK, THEASERHNERNANELR, TRAEEN
FAEFHE R ARNEESY, SR EIIMERHTAERMERRD, Rtd itk
MRS 1B — AR RA 4135 2. T B BAAR[4135 2 A Bl M 88— T R AT R

HEA 20 42 LA, BT Gutshe, Ungaro, Reinhoudt, Bohmer 5} 52 ZLE #1775 45 40 5 4Tt
AR THE, FEBLETTRKENRE. BILE, XFEKTIEEZEETER

15



BARETLERRX o

AR 3542 1 1 B BT 9T SRR PR A ek A 35068 o 75 M 2 T 00 B R T S AR X 2 4 4
¥, BTHALSNAEY, KHITNES TFHREEVRETE, WARNSE, 27
T3 BT B MU0, TS TR R LUAR I 1 BOAT A 1 R R

' | Dé)%l’ﬁ

- e
R L1 0 G
v . Li4‘ N.'* D- " :’.-‘ hY
Be Me_ / M:f X i Me Me

s ! -~ ](+, Ag+ ? "'f[j |
. gl mp—
WP e Q 0 0 RCHoNH;®
Me  Me Me Me M Me \
-

Figure 1. 10 Ion Effect on Conformation of Calix[4]arene
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ficure 1.11 the first synthesis of calix[4]arene crown ether
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Scheme 3.1 Synthesis of chiral crowether 1-10
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LR 52 1SS R A AT AL B T RS CR IR B R s, LBk a s ST &
BEE S NBASEECHEE B ASERRDT. BATREZRTHT. O 5 2K
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A48 T LI — RS R R A Y E 2R T FHIRRIMAS, R,
S, BREREON G RETIERRRN CE, REEHHT RN, T
e Bk K B R S F BB R SRS RSN T Rt &
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B REMLFNRX Y

BME LR

4.1 L35 EAM

AR T BN, EE VEB ARMEBE A EE SP-300 AGIELG *
E BP211D £ BEN KT,  Yanao CHN Corder MT-3 B BB E 7 {; Mercury
Vx-300 {Z R HE{%, HP-5988 U RKE 1% 431X s WZZ—1 4 H3He61¢ -

—

JFr R L-ﬁ%@i’éﬂaiﬁtiﬁﬁu, W LW ERNEYEARBRAE . PA/CH#L
#IF DMAP W B REA T (S)-C)-FLBFEWE Sigma 247 (97%) , (R)-(+)-FLE
s Aldrich 247 (98 %) , EHARKRZGE,; HRIKPFANAETA 4-F
THE L, WE Aldrich B Sigma A H, 47 98%U L, FRANKRELHE: RIS
g5, ZEEBIF)T}%&E??HWE?FUYQ%%*R% mERE., bR, LESH R
BRI TRLE: BITER GF254 AT REELT) .

RRIFE SRR T AL B R T

:ﬁ@ﬁ:%ﬁ%%:ﬁ@ﬁﬁﬁ%%ﬁ@ﬂﬁ,Hﬁﬁ¢ﬁﬁ,ﬁﬁﬁ@,ﬁﬁ
39~40°C KB 47 |

3. SIAEMASRE. ZXTRERZEERE, FEERE R 79.5~80.5°C [
134y '

FABE: 7 500mL RIEKEMT, MA 1.2g TR a4, A 20mL TKH

B, B, BEUE, EMIIAM, MEBRSTFEMRN, HEESERTE
= A 200mL 4 A K IR LRIBE A, B 2 NS, HEEGE, WER 64.5°C
(11843 .

FKFIE: 300mL WERF A 1.5g BERREP R, LI E RN, & e R

s m Rk, WEBEAN—L, HEEEREMIALE, B 1A, WERD
EE, TOKEEATERDR, ik FERE, WES5~56.5CHIED
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SUUEE: SRESH 4y

ZRZRE: 7E200mL ZB Z BN 20mL BB R0 2 THINTRES, B AT, Nk

Pl 4 /hE, FREE, WEREES, TKRBETR, WEER, B 77CHE
P

2R AR ZEMASE ZBRETE, UERERENQERAMEE., FiEE

w, RELE TR, RN EMAS (RESLE) . EREUNE, BERE, kE
SO CHIE 5T o

.

W rra S E A

IR, W 76 C IR H A

4.2 HUIFRTEYHER
4.2.1 ao-BHERIB L BB

1. FEBEEAHE (Z-c) P

:'-

# 250g HOPU RALEKF 4508 30% M0 K EHRER B T H [y B E R S00mL =1
A, MRER, REEERS, MEEEAR, URBELSERMELSF
B, FASFRRERER, EAFBTREE. PIMRGREE. 20, BREA
A 150mL FEFREEEVMEEYN soomL =3 T, KIBAH, BESEAEK
d1, SEPENERE KA EHRHE, FIREALS, KL HER, BEENE
-2 RAELBIERELGE, BEKEHERRAESIHBMS, FERNERE
ERREPEOER, B, 4FZ08KE, TKEBWTE, § ZCLEWEE. &
H, EHRBEREST, R—SREE, BALESEKY, ErHEE, TERKE, &
SRR B BB B Z-CLE B 2 4mmol/ml.

2, SR SELEY— Z-Xxx-OH By % ( Xxx=Phe, Val) ?

¥ L-Xxx (30mmol) BT wOmL' =#igEh, B 15.4mL 2N SE SR, K
MVAHT, BT8RN 8g Z-Cl (45 4mmol/g) » RETARIRIN 2N SR W
(%4 20mL) AR RNE PH=9 £, MRS, EBEHEHRA (i, A LERRE
Wik, BERE, KBEMA 20mL Z8ZE, KB TR, Z8HN 6N R
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BN E W F A8 o5 0 15

PH=1. S+l CBRZEEE, KEBH LR LW X 8mL/¥) , 8 J@& Ll
SUFABM I EP M, TR T R, T, MERGEAZLBZE, A SmL
FmEE, KSR ETHTEREEW, CEMAXBRME, BIAGEG, A%
W, IEWEE, FmfkneRk, BT, B3 Z-Xxx (Xxx=Phe, Yield: 93%; Xxx=Val,
Yield: 92%) » .

3. Z G- BERAR Z B H&"

R BB 250mL ZOMFMA Z R WEER QmmoD) , RZM
(1mmol) I DMAP(2mmol), T & T4t 20mL, BARSRT, KE, 15 WEE
AR, FEEBMMNES DCCemmol)i 20 A —HFREW, A4 1 MR
=, W AEAGMAEERIESE, BnEEEaRAESRERMESR. Sk
B E el - oER (DCU) , FRASETR Gxlom) ¥, &FENME, A 5%
SUKA, TR IN TEER, S%EALER, SRR, S%EILINE 20 ZFFER. IR
TAMBMETIR, 11, | SRR, FHZRZE/ECKSER MRS
¥, 83 2 EFa-EEBRILEZ .

4. o-EEEBALE S BRI &

# 50mL ST MA Z Firo-EERMRZ B (mmol) « FIRSP ik
/3 RBH 5% PA/C ALH] (44 0.2~0.25g) 1 15mL TIRZEBZEEH, MRNER
BBAAL 20min F, BRHEAS, RBHH, ERRENEE, TLC MR,
s NI A RS, Wi, B 1SmL B ZB8 ZERIE BRI =K, I8, I mEi)
R, HEST TR, '

4.2.2 BTEBERFLN AR (Boc RPEMAR)
1. 2-HH-2-FRZ AR ™

- 250mL = HEP A 100mL BFEE. 12g (0.3mol) BEAEKFE LML 34.5mL
(35.1g, 03mol) EXETMEZE, KEAHM. EH—/ 100mL =HEFMA 3lg
(045mol) T HEe4. 20mL FELR 19mL /K, B TFRZEAWPEBHEM 12mL
WRIESH 25mL KHIRBAW, FEMERRPE (CHONO) &S AKHHEE
M Z GRS, B8 2E R NEES, AMBEREMNEREE, FEFR

70




SEULEE: SR a4

KE, RNBEMEZRTRERERN 2 DE, REBRNBRERXXZET, B
AN S0mL 7R EMAYE#E . KIEBAFRFEER 3 &, 8K 20mL, FEFXZ. Kgr
H, FKEB PR NKERERBALE pH~1, SEOBRIUE, SIESOeEdg. frhagl
CRIATAE T RAE TR, S 33.8g, E 77%, MHAALAEUITTE . fWH
POKELE A BB REE, mp:127C~129C.,

2. - T E kG R-2-K 2 B

1% 58.4g (0.4mol) 2 ER2- 2R, 48g NN-T"HHR K (DMAY , 20mL LK
| 4- CEAHE T 400mL TAKE, BEMAEQERESTEERBREL . T
1000mL U EIER A 43.6g (0.15mol) =35, 120mL 2, B B R S Tt S
. REBEBATAES, KKEBAHGHEBRERA 3~5C, WNBELHESIFH 2-I
B 2-EZBER, BHREARBERRFE 3~5C, BhdES, HERIABEREZ
BAChIEL A, MRNEEZPHRBEOER, RNBEESTHLRE, BEEERHA
EERMAELE.

KB IBHIRNARERE RN 5~10C, g 44.4g (0.6mol) THERIMTEE, 64mL
TokutrERN 80mL T/KEFAFELHIAR AW, WindE+, BRERARAIES L. ™
SRR REBREN S~10CHERMN 3 /M, REGRINRERBHME 4 et RER
ST, TIERERRERTEEA. EEIKKAK. Imol/L HER. K. S%EKEH,
K& 150mL ¥eik, BERATKERERETRIR.

BRBEREEREERBEENZE, BINAAEMAINAN 20mL # i) 90%H %
HBWESFEETE, B somL HEMNARKRERECRE. RETHE, Fom
28, FEE 53%. FEmALE-SAt AT EEETEERNERY, Bl mAE TR E
sEdn, BREREHRAE, Ba: 84~86C,

4.2.3 Boc FHFEER (Boc-Xxx-OH) HIH%&

ZF 18mL #7K I L-Xxx (30mmol) « =ZF& (6.30mL, 45mmol) ¥FREH
BT Boc it#] (8.13g, 33mmol) #J 18mL —EAHEW, FiR TR 1 /NBT
SO AR A YA, BRAEREE 2 N, N EGBEUEE, R SRR
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EFFRER 28 Al

A 45mL AF 60mL ZBER, #di/KE, B 60mL 28 LERIMRE K (BREE~D
15) K EZREFETFERERIE PH=3, FH 45mL WO ZERZFER 4 X, &HFF A,
A 60mL 10%F LB MPER 3 1R, TKBERETE, T, "Ry, A=
MBS, EMARBLHRBIE. A&, JEEAZTREMES, JRLE-Hl
Tgk s, BRI EaEIRdiEdF. Xxx=Gly: Yield: 87%, mp: 85~87C: Xxx=Ala: Yield:
85%, mp: 82~84°C .

]

4.2.4 PEEER TR ERER IR AU H] & H-Cys (OMe) -2HC]

¥ s0mL o7k BEEA MBS CAA, B TZEMA 3mL &K, 10min
EiA L-FEE (3.6g, 15mmol) , FBIH 48 /M, BEKRLEZET, BIOA 25mL
FREVAME . IR4E, tILRE WK, MO 100mL ZEf, FiE, BrRrs&mA 20mL f
ARk, KB TUIEERELW, Ak, i, WIET®R. Yield: 92%, mp: 181~182°C. #H
REATAKTFE-TKLBEL SR, BoBHRak, HEALE— SR HT TP
=R .

4. 2.5 SER IUBK H-Phe-Cys (OMe) ,-Phe-H B %

1. X Boc fR{F N E R ER TR E &

7B R A 250mL = O T IMA LT B R E M F AR SR E (Immol)
= ZjE(2mmol), Boc R EFWEE (2mmol) , T R LT 60mL, WMEH#E
i AANBSEE, KiE, 15 SMERRRE, FREBEMEE DCCQ2mmol)i
20 EF T E B, K | ANIENER, BEEARAGHAGIRSE, ®Wine
S QAT ERERE RN, SEREAER ZDER (DCU) , JIEMH -
15 (3x10ml) ¥E, SIENA, B OSUEALH. TKIE ON BRER, S%FEACH, SURREIE
e S EALERNE 20 BF G, WRATTKBREETR, T, | TERME. LR
7 B8/ O S E e e BT, B3I Boc RPFERNAMM AR T RS,

3. IRk i3 3#7-H-Phe-Cys-Phe-H'2HCI A9 i) 4
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S0 R AR A

1% 4.4mmol 851K VIRK Boc-Phe-Cyst-Phe-Boc ¥ T~ 15mL f’ﬁ?}(;ﬁ e, %
RN ERZ 4N HCUACOEL B (25mL) , ZHVE AKBSMAR, Mt 2
NS, WREPEAERUIE. WERBRET, BMA ISmL CR4E, Bified 15
BRI RERR UL, HERAL#— P AR E B T T — 2 & M.

4.2. 6 I RN = ER I il 2

1, 52 X Boe RIPEF B BRHKIHI &

l—l

E RS B A A BT 250mL = R R AL o T BE R (8] 2K % 0.16g (1.5mmol)
1 Boc {# ¥ EHE M 0.75g 2mmol), TR Pkt 8omL, HIHEMEEE, BEAE
AR, K, 1S4 EARRGE, TSR INGS DCC 0.62g(3mmol)iy 20 5T
—EREE, KA AR, BEAEABAGHBAIENTSE, RnsERE A
KRAERRMHERVETE. dEEBREEEXR_RR (DCU) . FiEH 8 Fk
(3x10ml) ¥, BB, B 5%EAE, KK INRE, S%RUM, S%HEE
B, SHEALANE 20 EEFHEE. WA KBRS TER, T8, | REERHE, ALk
RS E R (1H 2, V/V) EEHBEERBAEREN, B2 Boc RIMARERIEIAR
W% 0.7g.

2, ERFRAXZBEIEREARNHE

% 4 4mmol [ — 1% Boc P XN EME T 15mL LK R, EER
FiInAG B2 AN HCUACOEt ¥ (25mL) , MEPERESMFEM, #AMH 2D
B, BT AGTIE. REREET, BIA 15SmL 2B L8, B#EkEE, (/2
R E T AR ER, HERARUE— PRI T T P a .

4.2.7 M4 FBR_BERHE

1. AR TEAMEISBAE R

76 1000mL = FMF A S0g (0.332mol) FAUT HAEE. 32mL 37%H) kA&
i (0.42mol) F 0.6g (0.015mol) KIEFEALH. FENUEM BT Bmsmnh, B8
i, 7E 60 CHT FFELIEEE, WS, B, BOCHASER . £ 110~120C, FFEmA 2
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R R Ig X Y

NI ZEA (L00°CAA MM I E BT iRrERL, BABERLERFME » BRELE
Bekdy, AHIZEZE. A 400mL ZEBEEMNEE, EFTEHE BARSN,
B AREINAE 160~180°C, FEHERE T HEMFEIFREBABRTLUREKES,
EEWHESE, BESRAEE. REAZE 260CE1LHH, ERUERP FEIR
BEEIZE 2 A/ CHERBIIS) , IS REBE. RIZ2E, ERAR#HAE, &9
BN 500mL ZB2Z B8, %4 30min L E, BREAER, #ib 30min, i EEER
g, Fl SomL ZBE ZEE¥ed PR, 100mL FIBEER¥EIR— IR, SOmL HIKBERM R, 15
BAGEE, PEELRBAMGHEE 2g, Yield: 53%, mp: >250°C .

2. W R - ZRZ AR

B FSEH 150mL FRAEIA 250mL =R A 3.71g (Smmol) XY
BT BEM[4)5 8. TKBEERE 0.76g (5.5mmol) . B 0.67g (4mmol) FIRLEK
ZBE 125mL (11.25mmol) . BRI, BEF 204ME, TLCREY, WHZER, M
R I A E4S T, WA 35mL 10%KEARFHBRPE R SENHE 1 DIEMA 25mL
SEEE, 10min BEEE. 40, KA 1SmlL ZEPRERZK, FFEHM,
SR 10%FE TR A, 7K. IN EEFIK%E SomL ¥edk—R, T/KBRMETE,
THEFR-TKZEES SEAB&E 3.34g, Yield: 73%, mp: 178~180°C .

3. BB R AR

BR[4BT LB B8 246g (3mmol)  1.26g EFALMA 2.52mL 7K A
125mL K ZBE, HpHE, ERRPTER 1208, A8, ZREZKHTOE, W
A toomL K. FFHEMEAE PH-1, AEARAGEE, Mk, FARGET
s0mL FG MR, SHKE 25mL ¥k, TKBRBTHR, RTHREAREIRE,
Yield: 97%, mp: >220°C, FemaifE®s, @i 'HNMR 858, AHBER—DEN.

4. FAH R 3 HAR

Y PETF%, £ 100mL H= DS MA 1.0g (1.3mmol) #4152 8. SOmL L
K, TERSEPT, MAZETER 1.3mL GEE) , E# 3.5~4 /i, #EmE,
WHIE 2R, FKERERSSBETMRENN ZALEN, BRABRET, GRER
Mk, PEERE, FRERED THNMR EE, IFRE—Do.
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4.2.8 F4IF5F 2R Y 1-6 BB R

1. B4 4a,4b,dc,4f B RR

7F 250mL = DT IMAB Ao ALK Z B (2mmol) 30mL /K LR L1
W, =28 (4mmol) A 100mL T/KZERZE, BRERY, KE, HERERREE
0°CHY, BEEHEHET 1.6g (2mmol) HFE __MFHET 20mL B _FHLEEH, HET
TN AR IDARNAAZ S, BAERY, BRRN 24 /MR, TLC Wl MR,
WA HEER, EEER, BT soml —Z&Fik, 5 2g ERES, BET, BLEH
b/ 288 2B/ P B S B A BRFIEITHER &, BRaGR .

2. LB 4d AL

£ 250mL BRI 100mL —FE . LR 0.32g H-Phe-Cys-Phe-
H-2HC! (0.5mmol) #1 0.27mL (Immol) =ZJ&, HEHHFzHE, ERKY, K
BEREE 0°C, ¥ 04g (0.5mmol) HFEZEBEET 30mL H_FFHEB &£ 1/
HAIMARNMES, BRARFEER, TLC B, 24 PIELRMTE, HEAL
HE. BRNEEET, BRYWET somL =& 5K, BE 1g&R, kEt. 2EHY
wailh, LIZBZEY/=E B (1:2, viv) A¥EHR, BEEEBIE.

3. bt of MARE

76 250mL B OO0 80ml —HE M. AEEREN AR TEUERNERER
£ 0.16g (031mmol) M=ZM& 0.17mi (1.24mmol) , HHEBHEME, BEKRF, K
AMBEZ 0°C. # 0.80g (lmmol) MEBR-EFET 20mL B - R HHBEH, 1 | 25
B AR SR, BUURYY, BRAEER, TLC MM, MY 48 /MY R R HE
T BT 100mL SEFE, KK IN KA HFTER. 10%E MBI S%IKIE N
WL 10%E LA E 20mL ¥R, TKBEBETER. ET. HEToAEL, U
sy R /AR (10:0.4:0.8,v/viv) Rk, BRIRGE 1 0.058.
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Compound 4a: yield, 15%; m.p: 125-127°C; [a]D20=+21 (¢ 0.3, CH,Cly); IHNMR(CDCI;,
300MHz) 8 9.62(d, J=8.4, 2H, NH), 8.14 (s, 2H, OH) , 7.03(d, J=8.4, 4H, ArH), 6.96(d,
J=9, 4H, ArH), 5.24(d, J=15, 2H, ArOCH,;), 4.49(d, J=15, 2H, ArOCH>), 4.82(m, 2H,
OCHN), 4.71,4.12,3.85,3.73(m, 12H, OCH,CH,0), 4.20(d, J=9, 8H, ArCH;Ar), 4.11{d, J=9,
8H, ArCH-Ar), 3.51(d, J=9, 8H, ArCHAr), 3.33(d, J=9, 8H, ArCH;Ar), 2.11(m, 2H,
CHMe,), 1.25(s, 18H, But), 1.09(s, 18H, But), 0.92(d, J=6.9, 6H, CH3), 0.82(d, J=6.9, 6H,
CH;); FAB-Ms: 1078(M+1) +; Anal. Calcd for: C64H88012N2: C, 71.35; H, 8.23; N, 2.6;
found: C, 71.37; H, 8.29; N, 2.56.

Compound 4e: yield, 7%; m.p: 66-68°C; [a]D20=+14 (c 0.2, CH,Clz}; IHNMR(CDCI;,
300MHz) © 9.44(d, J=8.4, 4H, NH), 7.92 (s, 4H, OH) , 7.03(d, J=8.4, 8H, ArH), 6.91{d,
J=9, 8H, ArH), 5.04(d, J=15, 4H, ArOCHj), 4.03-4.66(m, total 24H; 4H, ArOCH,; 4H,
OCHN: 8H, OCH,CH,0; 8H, ArCH,Ar), 3.68(m, 16H, OCH,CH;0}, 3.44(d, J=9, 4H,
ArCH,Ar), 3.24(d, J=9, 4H, ArCH,Ar); 2.10(m, 4H, CHMey), 1.25(s, 36H, But), 1.05(s, 36H,
But), 0.88(m, 24H, CH;);

Compound 4b: yield, 12%; m.p:115-1 17C; [a]um=+25.0(c 0.3, CHgClg);-IHNMR(CDCh,
300MHz) § 9.64(d, J=9, 2H, NH), 7.89 (s, 2H, OH) , 7,02(s, 14H, ArH), 6.88(d, J=3, 4H,
ArH), 5.31(m, 2H, ICH), 5.12(d, J=14, 2H, ArOCH,), 2.93-4.65(m, total 26H; 12H,
OCH,CH,0Q; 4H, CH,C¢Hs; 2H, ArOCH2;8H, ArCH,Ar), 1.28(s, 18H, Bu'), 1.04(s, 18H,

Bu'); FAB-Ms: 1 173(M™); Anal. Caled for: C72HggO12N2: C, 73.69; H, 7.56; N, 2.39; found:
C, 73.65; H, 7.54; N, 2.15.

Compound 4c: yield, 17%; m.p:110-112°C; (a]p'7=+17.6(c 0.34, CH;Cl2); 'HNMR(CDCls,
300MHz) §9.59(d, J=8.1, 2H, NH), 7.84 (s,2H,OH) ,7.02(s, 14H, ArH), 6.86(d, ]=9.3,

4H. ArH), 5.19(m, 2H, CH), 5.06(d, I=15, 2H, ArOCH,), 3.08-4.45(m, total 30H; 16H,

76



B LRI

QCH,CH,0; 4H, ArCH,; 2H, ArOCH,; 8H, CH,C¢Hs: 8H, ArCH,Ar), 1.28(s, 18H, But),
1.03(s, 18H, Bu'); FAB-Ms: 1217(M"); Anal. Caled for: C74HgO13N2: C, 73.00; H, 7.62; N
2.30; found: C, 72.95; H, 7.60; N, 2.30.

Compound 4d: yield, 25%; m.p: 151-153C; [a]p "= -37.5(c 0.4, CH,ClL); 'HNMR(CDCl;,
300MHz) § 9.34(d, J=9, 2H, NH-Phe), 7.92 (s, 2H, OH) , 7.17(m, 10H, ArH), 7.03(d,

J=13.5, 4H, ArH), 6.85(s, 4H, ArH), 6.24(d, J=7.8, 2H, NH-Cys), 5.18(t, 2H, CH-Benzyl),
5.02(d, J=15, 2H, ArOCH,), 4.78(t, 2H, CHCO,Me),4.10(d, J=13, 2H, ArOCH;) 4.15(d,
J=12.4. 2H, ArCH,AR),3.96(d, }=12.9, 2H, ArCH,Ar),3.44(d, J=13.5, 2H, ArCHyAr), 2.95(d,
J=13.2, 2H, ArCH,Ar), 3.71(s, 6H, CH),3.21(m, 4H, CH,CsHs; 2H, SCHy), 3.02(m, 2H,
SCH,), 1.28(s, 18H, Bu'), 1.02(s, 18H, Bu'); FAB-Ms: 1292(M+1)"; Anal. Calcd for:
CoHoO NSy C, 68.81: H, 7.02; N, 4.34; found: C, 68.88; H, 7.05; N, 4.20,

Compound 4f: yield, 4%; m.p. >250°C; '"HNMR(CDCls, 300MHz) § 9.85(s, 4H, AtNH),

8.32(s, 4H, o-NH), 7.34(s, 2H, ArH), 7.18(s, 20H, C¢Hs), 7.02(s, total 14H; 6H, ArH; 8H,
Calix-ArH), 6.96(d, 8H, Calix-ArH), 5.25(d, J=15, 4H, O-CH,'), 5.05(t, 4H, a-CH), 4.10-
4.29(m, total ; 8H, Ar-CHp-Ar; 4H, O-CHy), 3.48(d, J=14, 4H, Ar-CHp-Ar), 3.10(m, total

12H: 8H, Ar-CHp 4H, Ar-CH,-Ar),125(s, 36H, But), 1.08(s, 36H, But); FAB-Ms:

2271(M+1)"

4.3 SUEEEIF BT HERERAL A P AR
4.3. 1 BReR ey mlla
1, I BEEAEE "
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7 250mL W= AR mARE B EE 415g (25mmol) , A RALBE 104g
(48mmol) . WA, BN, ERSEP, WE OCTREN 4 /b, A4, &
FREMEESAER, BERE, BAYRBCAEE, BERTKIBEEREE, T
seeEani e, EWET, SOl E, EETHR (P05 . Yield 98.4%,
m.p.43-44°C.

2, 2, 6-MIE A BRE I H &S

7F 250mL =, W, BEGY, SAEEITEER. A 10g2, 6 ZH
B, A SOmL ER-ETR. FEZESCESL, ABILEE &/, HEBEENH
AR, IR, HETEN, BEPMA 0ml EACKER, HEREIED, IEWR
SN 200ml ToACE HIBE, HE GBI, BRAKERER, TEWE, ARBad
&Mk 4.3g, TR mps7-59C. (XHEMME 57-587C)

4.3.2 SEREEFHERBIEEWHER

1. AR Boe-Xxx-Cys-Xxx-Boc ( Xxx=Gly, Ala)

Yo SR - B R R Z 28 0.63g ( 0.88mmol) MIAKCH 70mL THRLE
7 Weyl, =78 0.24ml (1.76mmol) B 250ml = CEH, BERF, KBEHIRY
KEERE 0C, HBHEAET, SBENEEEE-_FRA (0.88mmol) KRR 5
W 20mL, KAEE 1M, HEESHIeAREY. BELEERE. WE K
B OCAERR 1 e, REERASER, MBLH. SERESEY AoET
SRR 2R LBRUEER UL - VR S A I, HBEMMRR, BIKA 5%
AL R ON BB, SUBALHR. 5% WEESN. S%HEALEE 20mL Yk, FTKER
TR, I8, IR 1g RURME, REfTA Bk, UZMIB/ECKNER
2 ORI R, BRI EERTHFERERRLEY 1-10

Compound 1: yield, 12 %; m.p,:140-142°C; 'HNMR(CDCl3, 300MHz) 8 8.51(s, 1H, ArH),
R.13(d, J=9.6, 2H, ArH), 7.60(m, total 3H: 2H, NH; 1H, ArH), 4.99(m, 2H, C°H), 4.67(m.
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7H, OCH,CH,0), 4.18(m, 2H, OCH,CH,0), 3.54-3.71(m, 8H, OCH,CH,0}, 2.37(m, 2H,
CPH), 1.03(m, 12H, CHy); FAB-Ms (m/z): 479(M +1);

Compound 2: yield, 4 %; m.p,:171-173°C, 'HNMR(CDCl3, 300MHz) 38.17(s, 2H, ArH),
7.82(d, 4H, J=9.6, ArH), 7.39(t, 2H, ArH), 7.20(d, J=9, 4H, NH), 4.81(m, 4H, C°H), 4.32(m.
RH, OCH,CH,0), 3.60-3.72(m, 16H, OCH,CH,0), 2.30(m, 4H, C°H), 1.05(d, J=6, 24H,
CH;): FAB-Ms(m/z): 957(M'+1);

Compound 3: yield, 17%; syrup, "HNMR(CDCl;, 300MHz) 88.86(d, J=9.9, 2H, NH), 8.36(d,
J=8.1, 2H, ArH), 8.06(t, 1H, ArH), 4.94(m, 2H, C*H), 4.42(m. 4H, OCH,CH,0), 3.51-
3.79(m, 8H, OCH,CH,0), 2.42(m, 2H, CH), 1.06{m, 12H, CH3); FAB-Ms (m/z): 479(M’);
Anal. Caled for: Cp3Hi30sN3: C, 57.61; H, 6.94; N8.76; O, 26.69, found C, 5757, H, 7.22;
N9.G9:

Compound 4: yield, 8 %; syrup, 'HNMR(CDCl;, 300MHz) 68.40(d, J=8.7, 4H, NH}, 8.34(d,
=78, 4H, ArH), 8.06(t, 2H, ArH), 4.77(m, 4H, C*H), 4.50(m. 4H, OCH,CH,0), 4.50(m. 4H,
OCH,CH,0), 3.63-3.74(m, 16H, OCH,CH;0), 2.37(m, 4H, C°H), 1.05(d, J=9.9, 24H, CH;);
FAB-Ms (m/z): 956(M™+1);

Compound 5: yield, 13 %; m.p,=>210°C; 'HNMR(DMSO, 300MHz) 85.07(d, J=7.8, 2H, NH),
8 29(s, 1H, ArH), 7.80(d, J=6.2, 2H, ArH), 7.32(t, 1H, ArH), 7.19-7.32(m, 10H, C¢Hs),
4.66(m, 2H, C°H), 4.13(m, 4H, CgHs-CHy), 3.52(m, 4H, OCH,CH;0), 3.12-3.23(m, 8H,
OCH,CH,0); FAB-Ms(n/z): 575(M++1); Anal. Caled for: C3H3408N5; C, 66.89; H, 5.96; N,
4.88: found: C, 66.84; H, 6.10; N, 4.86;
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Compound 6: yield, 7 %; m.p,: >220°C; '"HNMR(CDCl;, 300MHz) §7.95(s, 2H, ArH),
7.76(d, J=9, 4H, NH),7.56(d, J=6.3, 4H, ArH), 7.14-7.30(m, 20H, CsHs), 7.06(t, 2H, ArH),

5.21(m, 4H, C*H), 4.87(m, 4H, CsHs-CH3), 4.02(m, 4H, C¢Hs-CHy), 3.17-3.70(m, 24H,
OCH,CH,0); FAB-Ms(m/z): 1 148(M");

Compound 7: yield, 0.4 %; m.p,;>2107C; 'HNMR(CDCIs, 300MHz) §7.97(s, 3H, ArH),
7.66(d, J=7.5, 6H, ArH),7.31(d, J=8.1, 6H, NH), 7.18-7.26(m, total 33H; 30H, CeHs, 3H,
ArH), 5.05(m, 6H, C*H), 4.34(m, 6H, CsH;s-CH3), 4.25(m, 6H, CﬁHs-CHz) 3.58-3.66(m, 24H,
OCH,CH,0), 3.17-3.25(m, 12H, OCH,CH,0);

Compound 8: yield, 16%; m.p,: 89-91°C; 'HNMR(DMSO, 300MHz) §9.61(d, J=8.4, 2H,
NH), 8.14(s, 3H, ArH), 7.15-7.25(m, 10H, C¢Hs), 4.74(m, 2H, C*H), 4.18(m, 2H, C¢Hs-CH),
4.11(m, 2H, C¢Hs-CH,), 3.08-3.47(m, 12H, OCH,CH,0); FAB-Ms(m/z): 576 M,

Compound 9: vield, 5 %; m.p,:67-69°C; '"HNMR(CDCl;, 300MHz) 88.26(d, J=7.8, 4H, ArH}),
8.14(d, J=9.2, 4H, NH), 7.98(t, 2H, ArH), 7.13-7.26(m, 20H, C¢H;), 5.60(m, 4H, C*H),
4.40(m, 4H, C¢Hs-CH3), 4.22(m, 4H, CsHs-CHy), 3.69(m, 16H, OCH,CH:0), 3.10-3.29(m,
$H, OCH,CH,0); FAB-Ms(m/z):1150(M™) ; |

Compound 10: yield, 11 %; m.p,:131-133°C; 'HNMR(CDCl;, 300MHz) 88.36(s, 1H, ArH),
8.03(d, J=7.5, 2H, ArH), 7.70(d, J=8.7, 2H, NH), 7.51(t, lH, ArH), 7.25(m, 10H, C¢Hs),
5.24(m, 2H, CH), 4.62(m, 2H, CeHs-CHy), 4.04(m, 2H, CeHs-CHz) 3.50-3.74(m, 12H,
OCH,CH,0), 3.37(m, 2H, OCH,CH;0), 3.15(m, 2H, OCH,CH,0); FAB-Ms(m/z):
619(M™+1);

4.4 FBIRBHH) Bl &
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1. N-BZEEm e (NMM ) P!

7 250mL BEERRABERNANMEERER AP =TES, oA 64mL (63.9g,

0.734mol) NHUEMR (4L27281) , S DIOE H 20 SR I 369 ) TR K TR 56.5mL
(7 Il 22,0g, 0.734mol) A 88%H) B AN 65mL (& FIEEY 69g, 1.5mol) , #
SIRE MM IEER N TR MNEE. WhBEb~E B8N CoO A, RN
U ABIWEMERNAZBHER. WnsteE, mERgER N 5 /M, RIVE
WESTRBOAE. FEEWR,. AHE, RREET SN ABE NaOH £ pH~14,
B4R, SLENINIAGENE, R 99 CULTHIFTH 184 - el 18 - ot A K &
i NaOH HZHN, BRI E, BaEBiadmz, mAL8ES KOH TR
K. HTROMEEABREET, TLRNUNEETHE, KE 1141151
2y, 78 N-ER LD MERK 59.2g, FHE 80%., RN/ RETTRETEHRT, FKH
BIFFRL, WEF SFMALEEE KOH fEATHEM.

2. HCYEtOAc P&

BIRFIES BB ANE FAENS oS, AR HC S4S N B RETRR T
AL BAAETRENSSHESAKEBSHNEKZRZEEZEAMM, 5
(] HCHS R A 4mol/L, HHE B TKHE P IR,

Y T " PUR

o

2% 3

Perrin, D. D.: Argmargo, W. L. F., “Purification of Laboratory Chemicals”, Pergamon Press,
1988,

HUEE, HEE, “BRAER”  BEMRL, 1985,

ftoh, M., Hagiwara, T.; Kamiya, T, Bull. Chem. Soc. Jpn. 1977, 50,718

Itoh, M.; hagiwara, D.; Kamiya, T. Tetrahedron Lett. 1978, 4393, |

Gutsche, C. D., Iqbal, M., Stewart, D. /. Org. Chem. 1986, 57,742-745.

Collins, E. M.; Mckervey, A.; Madigan, E.; Moran, M. B. J. Chem. Soc. Perkin Trans 1.
1991, 3137.

Beil, 22, 155.

Beil., 9, 834.

B, “HESHNAZREARATHR (T 7, BRElmRE, 1992
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