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8 E R Rh(nbd) BPh fEACH 2 T 3 B0 GEA AT L ERR 2 T 9 B A 2 A7 2 ) PPA-S-Phe
PPA-S-Leu il PPA-A-Leu, 344 HLi4 i 5 5075 4 62 1 6 5 280 WOAR € 5 (HPLC) 5 i A1 (CSP) , BF 5 3¢
b 7 et e 1 P B . ot T 00 e T Y 4 15 b ) 2 1] 6 4 5 35 R ], PPA-S-Phe | PPA-
S-Lew il PPA-A-Leu J6 1 1 7 [ 85 0 % , 342 5L 4y X0 %8 W 4 7 [7 ) #3850 i /7. PPA-S-Phe il PPA-S-
Lew 19 7§ 5 7 P 42 B 2 90 ) 50 0 T 49 4 5 e 2 00 626 - 061y L35 %1 2 G 1) PPA-S-Leu 1 -4 I8
90 F1 01 T 00 65 F-HE 3 Ay L PR 2 5 1) PPA-S-Phe. PPA-S-Leu il PPA-A-Leu 5l T4 3£ A 1y 1-

SERR LW, LA i 5 A B 12 25 P 119 PPA-A-Leu 19 1 U0 8

B S T LA I M G Ay % 4 A PR A PPA-S-

Leu. 825 5 A4 £ bk 3 6 55 00 i T8 4 DA 22 () 000 B i 4k DA OO0 5 7 P ik 1 7 2 P U0 b 29 4%+ 0 3 T AR

H.
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R o> T PR EMRGER 2, EE S K
(BLTR AT 43, Vb AP0 R RG 25 ) 2 5 a5 T 1R i
oA TR 6 AT 2 o Tk B A O DT T
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A B PR RO BE 0, IRV E R R L B HE S
N T R AT 22 i) % i e R AT 000 T P R A X
TR TR P RE A 52 .

1 LIGER4

LU R
=W RE 2 B, VH A% G SR fE L A ( Sigma-
Aldrich) A BR 28 7] B4k SE 4 ( Cul) , H A4l 1F fk
AW A E; (SRR &k (PdCL,
(PPhy),) , HARKR AL B Tk A FR 2 7] (TCI) 54-
WK H R 2T (A-BIOR RS R 52, H A AR S Akl Tl
AR A E (TCD) 5 L-52 2 BR . L-28 TN 2 W2, 46
9% , A REFHHELA R A A 4-(4,6-Z AL =
5 ) -4-H1 L bk L 2 £ (DMT-MM) |, 4fi i 98% , H

1.1

AR FAC B Tl AT BR A 7] (TC1) 5 —¥p[2.2.1]-

2,5-B A A Ak — RAK ([Rh(nbd) Cl],) , 4l i
96% , V4 & ¥ B 1 L 25 ( Sigma-Aldrich ) 1627 47 R
7y ) s NaOH 43 A7 4l R v B4 R Ak 2 1 7] A FR
ON LA T T R 38 R A B 2, R e T R 2 RK
AR A B | AT 28 T 78 18 A B K
FLEWNHEEER, B4R 7 pm, fL42 K 100 nm, H
A Daiso fb 22 ik X 24, s @ BORAH (43 (HPLC) I
T IE O b F S A B, (8935 40, R T R4 R AL
2R A BR 2N ) 5 A A 8 X e A Ry T 5
1.2 Rh(nbd)BPh,j& R

S I SCHRAR I8 1) 07 85 R SR E R G

FHA#EALF] Rh* (2,5-norbornadiene) [ (5°-C,H;) B-

(C.H;);] (Rh(nbd)BPh,)"".
1.3 EREBEZHEFHEEEHBNEK

IR A 52N sk BBt i £ S Sonagashira
YR S I T 25 BCNE 4 ) 45 1 LA M i A i e
A LR TN & R 4 g M L-52 2 R 4 T 1) 2R
Z W fif A W PA-S-Phe FlI PA-S-Leu, F|
Sonagashira {5 S 1\ 114 2% J I R Ak B I T
AU SN A 1 LA T Rl 5 Sy i 2 BE AL L5 &

M2 4 TR 2K & B AT 2E W) PA-A-Leu, Jf f£ Rh-

(nbd) BPh, #4650 (4 VE T 23 53l SE B0 3 oK 2
AW RE & MR IK L WA YY) PPA-S-Phe,
PPA-S-Leu 1 PPA-A-Leu'"7"""'.

1.4 HPLC FHGEHNF&E

43 BIFR BUER 2K 2 B fin 4= 4 PPA-S-Phe, PPA-

S-Leu 1 PPA-A-Leu, ¥ TR B IHEN T, I HET
KALE N ek e R 1T, EL 25 ek 28 R B R w7 B
KR EY SRS 1/4. B EE R

REREAE €8 3% A 5 5T M RE, DLIE © e/ 5 N B2
(95/5,V/V) h 5] 30 T0RR L, o 1 50 0% ik 3%
HE, 35 A R 25 em x0.20 em (ID).
1.5 Wik 5RE

% BRUKER 723 &) 2 77 (1) AV500 2 % i 4t
PR IEASONT v [a] 7= 4y B 7 ) 1) 45 4k 3R AT SR AE 43
Br s SR H JASCO A A 4= 7= 1) PU-980 #U ¢ ik 18 i%%
A R 2 AT A W 0 53 - e oy T Ry
A, K% 728 DMF (0. 01 mol/L LiCl) ;R H H
A JASO 75w J-815 AU — 40 3% A0 3 R O 2
JRAT A I B R 1) k(G S ) Rk s ar Il
66 (UV-Vis) 5 438% 5 G2 4 45 m %0 AH 65
(HPLC) T/E3% ( H A JASCO A R]) , it & JASCO
970-UV 25 4h-A] WLAG I % F1 JASCO CD-2095 £l
. IS B AR =R N AT A D B 254 nm.
PLIEC bt/ 5 N B (95/5,V/V) st sh A, i
0.1 mL/min, 2888 7 B <05 . 20 B R 1,
3,5- =0T AR AR GE A % AE 09 A %0 B8 I TE]
(ty)-

2 HR5TR

BEREZRITEVHER SR

FIH Sonagashira {1 ¢ 2 I | 1 2 &2 0 . iR fk
TN T P b s I it P P b 5 I 45 5 ok LA Rl o e
BE ok I e B oM BE LAY A LR N &R L TR
o L-52 %R LR I R A B9, IF#E Rh(nbd)
BPh, fEAL ) AR Se IR &, & iR K 2 bk fi
A= ¥ PPA-S-Phe, PPA-S-Leu I PPA-A-Leu, 4%
Fa A UL 1.

i & 1 A %0, PPA-S-Phe Il PPA-S-Leu [ A [H]
ZALAE T 00 B TP R 43 0 LR T =R £ TR
Ml L-7% & B8 £, fif ; PPA-S-Leu #1 PPA-A-Leu 1§ A~
] 22 b e T SR IR 2B =6 Bl A B T 5 T 22 [ A
BERE LA R[], PPA-S-Leu [ 56 $ 35 Py itk Wk e
H  PPA-A-Leu BY%% 3 3 A1 0 Bk i 2. PPA-S-Phe,
PPA-S-Leu il PPA-A-Leu (' H-NMR % [& L& 2,
3FERE W TE 8 =5.54,5.61 F15.98 4b i3
TG BRI 2 e B A R I, SR IX 3 R R A
Yy ¥ g I 2R T IR 2 bk B R R TR T
1 T2 6 B 2 8 32 R I R S i), — 2 2R R0 7
B B H 28O0, — 2 &5 B 7 LR 3%, BV I o
5 ZE BF 14 AH X457 B . X} T PPA-S-Phe, PPA-S-
Leu fil PPA-A-Leu, 75 [B] i BH K £ &2 £ SEH. &=
(i) 47 BHL A 22 3 22 55 5% o7 O 366 22 ] 1) 4 AR FH &

2.1
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Fig. 1 Structures of helical PPA-S-Phe ,PPA-S-Leu and PPA-A-Leu

MRl () HE A R A7 G, PPA-S-Phe 1 PPA-S-
Leu (8 28 FR 0 A7 JR0AC 3 1 Ay i 1 i 66 , JHC 5 [R) £z
RELAS N 8 Ry AL, 0 — 38 0 et o 1 I Ak 27 60 7% 1
BRI s PPA-A-Leu (1) 28 20 X0 (o7 B 36 Ay Mk i &
HOM AR 5 Bt i R AT B R[], 5 B0 PPA-A-
Leu 5 PPA-S-Phe, PPA-S-Leu 1) 25 [a] {31 FH %% v/ A~
[, KT PPA-A-Leu 4 % I i %5 it PPA-S-Phe |
PPA-S-Leu #ii #8 | BT ¥ 4k % 61 #% 1) IR 3% % 3h 8¢
Z. 3 MEEYR T8RS0 T 80 A 4 R
T :PPA-S-Phe, M, = 1.0 x 10°, M /M = 2.4;
PPA-S-Leu, M, =1.3 x10° ,M /M, =2.6;PPA-A-
Leu,M, =6.5x10" ,M /M, =6.5.
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Fig. 2 "H-NMR spectra of PPA-S-Phe in DMSO-d, ( upper) ,
PPA-S-Leu (middle) in DMSO-dg and PPA-A-Leu in DMF-d,

(lower)

i F PPA-S-Phe,PPA-S-Leu fll PPA-A-Leu ff
e 25 HAT F-, B axX 3 Fh R 2K 2R AT AR I Y
FHEESIE R e 4. K CD S 3 i PPA-S-
Phe ,PPA-S-Leu fil PPA-A-Leu [ 3 5% #4914, & 3
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Fig. 3 UV-Vis (lower) and CD (upper) spectra of
PPA-S-Phe ( dashed ) and PPA-S-Leu ( solid ) in
CHCl; (¢ =1 mg/mL) at 25 C
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Fig. 4 UV-Vis (lower) and CD (upper) spectra of
PPA-S-Leu (dashed) in CHCl; (¢ =1 mg/mL) and
PPA-A-Leu (solid) in MeOH/CHCl, (3/7,V/V) (¢
=1 mg/mL) at 25 C
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J& PPA-S-Phe il PPA-S-Leu £ CHCIL, H1 f) CD I
UV-Vis 3%, ] 4 J& PPA-S-Leu £l PPA-A-Leu 43
WIAE CHCL, 1 MeOH/CHCL, (3/7,V/V) iy CD
M UV-Vis Jii%. 3 F R -&#)7E 300 ~ 600 nm ) {5
AL BT Cotton ZLR , A8 £ FRFALAKFE 300 nm
DL XA CD {55, X 2258 211 Cotton %Y
N — 7 R B BE BT A Y, A PPA-S-
Phe,PPA-S-Leu il PPA-A-Leu {19 £ 56001 2T W T
W4T {0 =2 Cotton RN ¥ 7 1) R0 & 1
B ASTE , PPA-S-Phe 1§ Cotton ¢ W H ¥ 7F 312 nm
( +) 1378 nm( - ) 4b,PPA-S-Leu iy Cotton Z§ i}
HELAE 335 nm( + ) #1400 nm( + ) &b, PPA-A-Leu
A4 Cotton R HY BLAE 316 nm( + ) #1369 nm( - )
A, 1 BT 41, PPA-S-Phe fil PPA-S-Leu fk 2% 2H
JIF 22 S T 000 B 5 1 ik A AN ], — %% Cotton
RN B I S A ) 58 B0 5 T PR S A 0 R R 2
B 32 BE IR F 4 B B 5 I 5 PPA-S-Leu Al
PPA-A-Leu b7 4 i 1 22 AL 7 T 3 4 A0 00 55 T~
P A 22 [1) ) B e 6 P AN ], 3% Cotton R Y
A 8 A (] 0, P o e AT 0 i 5 SR K 2 b = 4 MR e
F 4 ) e AT T 25 0

2.2 BERBEZRTEVHFHEIRANENAR

BT A R 3 B R e SR 2R & AT AR ) (PPA-
S-Phe ,PPA-S-Leu il PPA-A-Leu) /35178 T K AL
il b i A TP I A T I S S A R &
AR €8 3 % T M R I R 0 #EAT AT M, A5 R I
10T 25 LA S

MR 1T AT, 3 AR TR RO L A AR B A
ASTE) A TF- PR 00 RE 7. X6 Hb LA ok i 5 A B 42
i) PPA-S-Phe il PPA-S-Leu [R5 5, 2B 2
Tt 5 4 Wy Xk () — b ol e A 1 25 i R (k) ) AT
AL U 2 FR AW S F —Ff F A YR
AEAE A ], PPA-S-Leu H A &8 19 F MR 1
AETT, SEEL T 1 5 X A B A7 24 4, £ i v 40 1
VL& 6. PPA-S-Phe fil PPA-S-Leu — %% 4k 2% 4H i 11
25 5RO 4% % B TR [R], B RTIR CD S (9
3BT R, SRR B A AR W A LA R A T
A5 S R G F4E I BT AS [R] (9 SR E #4) 42, I 4
TP A A A (6] DA R SRR & bk S R A B 1) AN
A2 S BOFPE R B 68 1 AN [A) (9 32 28 5 IR X DA
it P Jie 35 Sk 4% 42 3 141 1) PPA-S-Phe F1 PPA-S-Leu
M, EE T E 5 W1 Ry L-52 2 B8 & T i PPA-S-
Leu HA7 547 19 F U0 BE

Table 1 Resolution of racemates on PPA-S-Phe, PPA-S-Leu and PPA-A-Leu

PPA-S-Phe* PPA-S-Leu® PPA-A-Leu”
Racemates

k' o K, @ K, @
1 0.49( -) ~1 0.43( -) 1.40 0.33( +) 1.26
2 0.22( +) ~1 0.18( +) ~1 0.31( +) 2.19
3 2.06( +) ~1 1.49( +) ~1 0.70( +) 1.25
4 0.53 1.00 0. 46 1.00 0.78( -) 1.13
5 2.36 1.00 2.01 1.00 5.55(-) 1.15
6 0.22( +) ~1 0.31( +) ~1 0.38 1.00
7 0. 84 1.00 0. 49 1.00 0.85( +) 1.12

* Column:25 x0.20 c¢m(i,d) ;Flow rate:0. 1 mL/min; Eluent; hexane/2-propanol (95/5,V/V) ; Coating solvent; CHCl, ; * Data taken from Ref.

[21], Coating solvent: MeOH/CHCI, (3/7,V/V)

0
N 0]
\ Ph Ph—CH—C—Ph Ph
N | Il
Ph OH O
1 2 3 4
@, 0
Crgmon oo 7Y
axt o
5 6 7

Fig. 5 Structures of racemates 1 ~7
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Fig. 6
PPA-S-Leu with hexane/2-propanol (95/5,V/V) as

Chromatogram for the resolution of rac-1 on

eluent

XTI BE TP L 1A Oy L-22 2 PR LR Y PPA-
S-Leu il PPA-A-Leu (1) #ff 73 45 2%, K B R —
Wi LA AR W) 09 T 1 2 14T, (0 T MR 51 fig 0 40 W
WANTR] A A Hrp i R FE R T R AT
Wi 22 7] 7 i 422 25 AT R [R). AR i /T iR CD Ol 43
B, B e BL A 0 AN ] 30T BRI e R A ],
AT PR R0 7 A A 5 . X T B T
R N L-=E R L s i PPA-S-Leu il PPA-A-Leu
M5, DA e B o 85 45 L AT ) PPA-A-Leu HA 8

it

FHERBIGE S7. BT IR B0 7 ol X et v, L M
R BEHESE ) PPA-A-Leu SE3 T B 6 5 % B 4 b
[ 6 Ffr X AR B AT RLHF 43, TR X T 2 5 Xk
RSB T BRIy 8, B T (o) AT 3K 2. 1911

25 A3 HT , WBUNE TR OK & B 2 T M [ e A AE T
PEAG AP 53 25 OB EL A B 1 R s 1 5 R A
I FH Al 55

3 #it

N5 T 2R AT DA R A 5 00 o T 1 R AT 22 )
F1% B o DAL AN T, 0 M GE 3R 4 2 b 26 T 4 i A
(PR BE 1 BT W1 I R W 4 I AT A i
g BEIE MU BE T4 141y L8 2 R L TR B PPA-S-
Leu 9 F-PE UG8 J1 08 T M0 68 TR 3L A1 o L-2K N
Z MR L TR PPA-S-Phe. Il 5% -1 5 Wy L-5% &
PR £ TR INF , LA TBE 1 HE O % 42 5 T A9 PPA-A-Leu f)
TN RE J7 W1 5000 T LAGR 19t Mg 6 Sy i 4 ik AT #Y
PPA-S-Leu. B2 i€ 54 £ H 555 M 6F T PR 5L A 2
[ 1% e AT 0 5 7 17 i T 7 T P AR op 2
PR AR
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CHIRAL RECOGNITION OF HELICAL POLY (PHENYLACETYLENE )
DERIVATIVES BEARING L-AMINO ACID ETHYL ESTER PENDANTS

Chun-hong Zhang'*, Hai-lun Wang', Fang-bin Liu', Xian-de Shen', Li-jia Liu',
Ryosuke Sakai’, Toshifumi Satoh®, Toyoji Kakuchi®, Yoshio Okamoto’
(" Polymer Materials Research Center, College of Materials Science and Chemical Engineering,
Harbin Engineering University, Harbin 150001 )
(* Key Laboratory of Superlight Materials and Surface Technology, Ministry of Education,
Harbin Engineering University, Harbin 150001)
(* Department of Materials Chemistry, Asahikawa National College of Technology , Asahikawa 071-8142, Japan)
(* Graduate School of Engineering , Hokkaido University, Sapporo 060-8628 , Japan)

(* Nagoya University, Nagoya 464-8603 , Japan)

Abstract Three one-handed helical poly ( phenylacetylene ) derivatives bearing L-amino acid ethyl ester
pendants , PPA-S-Phe ,PPA-S-Leu and PPA-A-Leu were respectively synthesized by the polymerization of the
corresponding monomers using Rh (nbd) BPh, as a catalyst, and their chiral recognition abilities for seven
racemates were evaluated as chiral stationary phases ( CSPs) for high-performance liquid chromatography
(HPLC) after coating them on silica gel. The difference between PPA-S-Phe and PPA-S-Leu is the chiral
pendants. The chiral pendant of PPA-S-Phe is L-phenylalanine ethyl ester, while that of PPA-S-Leu is L-
leucine ethyl ester. The difference between PPA-S-Leu and PPA-A-Leu is the linkage groups between polymer
main chains and chiral pendants. The linkage of PPA-S-Leu is sulphonamide group, while that of PPA-A-Leu is
amide group. PPA-S-Phe, PPA-S-Leu and PPA-A-Leu possess their characteristic helical conformation and
show their characteristic chiral recognition depending on the chiral pendants and the linkage groups. When
linkage is a sulphonamide group, PPA-S-Leu with L-leucine ethyl ester pendants shows higher chiral
recognition abilities than PPA-S-Phe with L-phenylalanine ethyl ester pendants. When chiral pendant is L-
leucine ethyl ester, PPA-A-Leu with amide linkage shows higher chiral recognition abilities than PPA-S-Leu
with sulphonamide linkage. It is concluded that the linkage groups play an important role in chiral recognition
as well as the chiral pendants.

Keywords Poly ( phenylacetylene ) derivatives, Helical conformation, Chiral pendants, Linkage group,

High-performance liquid chromatography ( HPLC) , Chiral recognition



