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Abstract Axially chiral biphenyls (P, S)-3a and (M, R)-3b were obtained from (M/P)-4,4'-dimethoxy-
5,6,5',6'-bis(methylenedioxy)-2-carboxylester-2'-carboxamide biphenyls via configuration transformation of
the biphenyls with (S)-alaninol or (R)-alaninol chiral-arm. Crystal structure of (P, S)-3a was determined. The
crystal of (P, S)-3a belongs to monoclinic, space group P2(1), a=12.122(2) A, b=8.9911(18) A, c=
12.7793) A, p=112.38(3)°. There are two kinds of hydrogen-bonding in the (P, S)-3a crystal. The first is
hydrogen-bonding between the hydroxyl group of the amino alcohol arm and the amide oxygen of a
neighboring molecule. The second is hydrogen-bonding between the amide hydrogen atom and the amide
oxygen of a neighboring molecule. Each molecule is linked to its two adjacent molecules by four intermo-
lecular H-bonds. The configuration of (M, R)-3b was assigned based on the CD spectra. In addition, from (P,
S)-3a, (P)-2,2'-dihydroxymethyl-4,4'-dimethoxy-5,6,5',6'-bis(methylenedioxy)-biphenyl (6a) was synthe-
sized.
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Scheme 1 The synthetic route of (P, S)-3a and (M, R)-3b
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Scheme 2 The synthetic route of compound 6a

 LiAH,_ E CH,OH
Pl _CH,OH
1)

OMe 6a

1 KRS

1.1 RAF S5

T R F AR 70 39 2 4 dr 4l k% i 2 ) Bruker
Avance 300 (CDCly), Jig )6l & Perkin-Elmer instru-
ment. CD Yl H J-715 [F 384, ¢rsb ekt A
Shimanzu 8700 & HLI 2L 7k a4 4 &5 44l e H
RAXIS-IV [ #R 4. fb & ¥ 1 O % 4l B2 52 H
Agilent1100 A €43 (%, ODS-C18 F:(150 X 4.6 mm).

1.2 LEYHIHE
12,1 44-=F A8 HL-56,56-=KF = AH-2-F BB -
2 BLRIEFA(P, S)-3a A (M, R)-3b 4 #| &

76 50 mL NI, A1 1.5 g (2.97 mmol),
20 mL T S EE, SREMAZACIEN 4 mL, 0
AW DMF, JAEIR 8 h, ARG 28 H S ke, JEm
Feg ik S S IR ZE 73 2102 60 ] 44, o 62 ]
PR Tm) —S F erh BT 30 mL i, 2212
WMEAA = O 3 mL, L-ZAENEE 0.27 g (3.6 mmol)[1]
TR, WoeE, WA 10 h, RJERE RN
WK, H E P REAR (2 X 20 mL), &JF &
fi, FFERIRYEQ X 10 mL), BREHI/KIEQR X 15 mL),
PRI B ERKYE 1 Ik, TC/KBRBRAN T-15 5, I 28 s 7,



No. 10

TS TR S RS 2 TR ) 1203

PFREFEBAR 1.4 g BN 5 mL /K 2R, I nlfd
BV, RIGEEAH, JFEECE, SO, o
T A A 0.8 g, KrBHERTRAE 5, 134550
0.24 g. SRJG XK REBOKR YA, 194568 0.1 g (P, S)-3a, 4k
RMIE 67%; mp. 152~154 C; [a]® —76 (¢ 0.12,
CH;OH); '"H NMR (300 MHz, CDCl;) 6: 7.23 (s, 1H), 7.06
(s, 1H), 6.23~6.21 (brd, J=7.0 Hz, NH), 6.05 (d, J=15.2
Hz, 2H), 5.94 (s, 2H), 4.17~4.13 (m, 2H), 3.97 (d, J=6.7
Hz, 6H), 3.40~3.12 (m, 2H), 2.02 (br, 1H), 1.53~1.45
(m, 2H), 1.27~1.20 (m, 2H), 0.95~0.93 (m, 3H), 0.90~
0.85 (m, 3H); *C NMR (75 MHz, CDCl5) §: 168.4, 167.2,
147.9, 146.5, 1433, 143.3, 142.9, 138.4, 136.4, 130.2,
124.8, 110.7, 108.1, 102.7, 102.1, 67.3, 65.3, 56.8, 56.4,
48.0, 30.5, 16.9, 16.5, 13.5; IR (KBr) v: 3361.7, 2962.5,
1695.3, 1614.3, 1442.7, 1103.2, 1035.7 cm ™ '; HRMS calcd
for (CasH0NO o+ H) 504.1864, found 504.1868.

DL R-Z 56 N I 2 JsOkE, [R5 45 B & P,
R)-3b. &R 72%, mp 104~106 C; [a]® +70 (c
0.26, CH;OH); '"H NMR (300 MHz, CDCLy) ¢: 7.23 (s,
1H), 7.06 (s, 1H), 6.24~6.21 (brd, J=6.9 HzNH), 6.05
(d, J=15.3 Hz, 2H), 5.94 (s, 2H), 4.18~4.13 (m, 2H),
3.97 (d, J=7.9 Hz, 6H), 3.40~3.12 (m, 2H), 2.02 (br,
1H), 1.53~1.46 (m, 2H), 1.27~1.20 (m, 2H), 0.95~0.93
(m, 3H), 0.90~0.85 (m, 3H); °*C NMR (75 MHz, CDCl,)
5: 168.6, 167.3, 147.9, 146.5, 143.4, 143.0, 138.5, 136.4,
130.2, 124.9, 110.7, 108.0, 102.8, 102.2, 67.6, 65.4, 56.8,
56.5, 48.2, 30.5, 19.0, 16.5, 13.6. IR (KBr) v: 3363.6,
1697.2, 1631.7, 1612.4 cm '; HRMS calcd for (CpsHao-
NO,+H) 504.1864, found 504.1868.

122 (P)22-—4FA44-—FRIHL-5656-—LF
ZRR-FOR(6a) 89 #) &

76 50 mL =i, BULEHIP, S)-3a 0.8 g (1.6
mmol), JIAFH: & F 4 10 mL, DMAP 20 mg, — 2
% 1 mL, X} FRAE S 0.3 g (1.6 mmol)i T+ 5 mL 15
AR, AARYN, BN, Woeks, =R
P18 h. SRJEH S B AR N AN AL A /K 10 mL R,
SHAENUZ, WKL —IK. KBRS T 5, KT
30 CHARFF RN IR 2 (OB R BIB AR, A DUZER 10
mL, /KRN 2.3 g (16 mmol), 7K 0.3 g (16 mmol),
AR 1.1 g (8 mmol), FEilh N 6 h, MIATC/KERER
BT, ddEkds. FARWIMA TR ST 15 mL,
FtEF 1.6 g (16 mmol), MLEE 1.6 g (20 mmol), =i PiHE
25 h, ¥ VIR K 10%[F R R(3 X 20 mL), 7Kk, 4>
AN, oK T8, KT 30 Cik4s, 5311
B, VKB FINATC/K THF 15 mL, SbE#E0.5 g,

N3 h, I SR B R S A R Y 58, T
BN 15%01) NaOH ¥ 10 mL, iRk 3 g, RJ5id ik,
Wi, H ST, MEhmLe, TIRANZ, RkgE
R A B A A A 0.3 g R 57.6%, mup.
145~147 “C."H NMR (300 MHz, CDCL;) 6: 6.75 (s, 2H),
5.98 (dd, J,=1.2, J,=13.4 Hz, 4H), 4.42~4.32 (m, 4H),
3.95 (s, 6H), 2.07 (s, OH).
1.3 (P, S)-3a RYBIRLEHINE

B (P, S)-3a R T IC/K Ll JBIL A KA E
BAIRIC b AE, EH RS1R 0.20X0.18X0.16 mm 1)
ik, 7F Rigaku RAXIS-RAPID (iR b, 247 S fn,
s Ak ) Mo Ka 554:(2=0.71073 A), LA w-0 7741
R, JGHA 1.720~25.50°, 0<h<14, —10<k<10,
—15<<I<14, 7F 291(2) K F, St r it & 3932
A, e 2356 N> 20(D]PT AL T T a5k file T, A
SER AR, R AR SN IR PR OEAT
s, BT A RS A AR R R T & DU SN
SHELX97 /7 Hfifth, sfkaity i, ey
m R R RS R, BN P2(1), BMSHN a=
12.122(2) A, b=28.9911(18) A, ¢=12.7793) A, p=
112.38(3)°, ¥=1287.9(4) A®, Z=2, D,=1.298 g/em’, u=
0.101 mm ', F(000)=532, HJ5 I R {f, R,=0.0664, ©R,
=0.1563. A FAE T BB EnIE ) 0.434 esA 3,
ARG A —0.212 eeA 3. ShARGE R LA 1.

B 1 (P,S)-3a bkt
Figure 1 Crystal structure of (P, S)-3a

2 HR5ITR

21 AR RAFEENE
B AR B RAE, (LA, S)-3a 160K L
HRgk i, T HPLC XA il RE Sl 45 e it 1% BHGE R
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ANZE [ SRR AL EAT TSI, I 2 R 1.
£ 1 LS 3a K 3b AN 1) 54 AR LL 151

Table 1 Diastereomeric ratios of compounds 3a and 3b

JaiANNER b AN ER
FERIRERS R
ERAT 51.0 : 49.0 49.7 1 50.3
EES 0:100 1:99
LIS ORI ERE ) 59.2 1 40.8 —
RER NI 10 min 5544455 « —
BEBOINFAEIAL 30 min 53.2:46.8 —
BEBINFAENAL 60 min 52.5:475 53.0 1 47.0
BEBOINFAENAL 90 min 52.4:476 5221478

W52 %PF: ODS C-18 A1 Wightf: ZNI§: R 408 0.02 mol/L 60 : 40;
Uit 0.50 mL/min; R BB I): £, =22.1 min, £,=23.7 min.

7t HPLC L, 540 ~, HA—AFrEL—
Tk PO A ALE ODS C-18 #: LREWS S 2 K 4F 5
BY. 3a ARG5S AR L] 51.0 ¢ 49.0. K&
Pt vp BT 15 45 B T SR AR TR LRI R 0 2 100, XS BER 1)
SERRIIELE] 59.2 ¢ 40.8, BRI 60 min J,
WLF| 52,5 1 47.5, ARERndh, SR LR EREA AR, B
PR AR LR 2P, 5 R A5 Sh I AR

3a VAT RERCA A G BT IR G5 dh SRR A
i, RSB 0 1 100 (DGR 4E =), B g
b, & 2 RG-SR, R A
EUR LA h 51.0 1 49.0 [RIFF: S A AL 6 27 2l )l 1k
IR,

WA, S R b, BEORHI A R A e e, 45 ahl
WAL 50%. W LUAIBTE S5 d o R g L2k -
PEREI P A AT RREREE, 5 DR A A Im) e e, M\

T3 BUPR T O R AR R TR, A B R e A
FHER T RN A D).
22 (P, S)-3a M@K REHEEEIER

X Ao B SR S5 A 2 AT 3RAF (P, S)-3a 173 T &5kt
Bl 1 s, FLEh kg A7 A A H A oS 2 )
M, PP I3 /04 70.9°, I FHER C—C ek
B, BrRE AR AR O 4 A R, 4% CIP R
USRS PR S A R T R A T
HLh SR, LAY 3a iR A (P, S)-3a.

I3 AR 3 A PR T 2 AR R (R 2), 43l A Ik
R C—C g, FEIRAE S R C—C Bt 5 IR,
IR C—C #HK 1.483(7), H LR C—C Hgg K20

531 T BB AE 5N N 2RI G T A C(15)—
C(14)—C(17)—0(9) M 22.6°, C(17)—C(15)%d K 1.484(8)
A, CANEERAPIE RN ESM N 123.8(5)°, KT 1200,
T Fhe $ii B 5 0 I BRI J 1) i #1 C(5)—C(6)—C(8)—
0(4)4 56.2°, C(8)—C(6)8 K 1.500(8) A, C8 5 KIFE Ak
FRIEE AR O 120.1(5)°(3% 3, 4).

H o FHERUEI (B 2) T %0, 75 iR R A7 AE 419y 1
WA EAEN, —dHEEHRIEAS S b
H1 BSR4 O(5)H-+-O(4), H:+O(4)[AIFEE 1.98 A,
O(5)---O(4)[H]#H 2.795 A, O(5)H---O(4)J 1 174.8°. Y3 —
21 SR MR AT N(DH 55 55— 2> T B RE A1 1
A O(5)F Il N—H-+-O. H-+-O [A]}# 2.42(7) A, N---O [H]
# 3.105(7) A, N(1)—H(1F)---O(4) ¥4 137(5)°(F 5, K 3).

oy il UANEE S 53S0 AN or FARRE, IR
HEIRINZ A PI-PT HERRWEH], H e Bk 7)1 4k 28
ek dmp. SRAAAE dmp [MIE IS | AU AR 2

K2 AP, 9-3a FEMEK
Table 2 Selected bond length for compound (P, S)-3a

C(7)—C(16) 1.483(7) C(6)—C(8) 1.500(8) N(1)—C(®) 1.330(8)
N(1)—C(19) 1.474(8) 0(4)—C(8) 1.232(7) C(19)—C(20) 1.509(13)
C(19—C(21) 1.519(9) O(5)—C(20) 1.249(11) O(5)—H(5) 0.8200
C(15)—C17) 1.484(8) C(17)—0(9) 1.210(8) C(17)—0(10) 1.334(7)
0O(10)—C(22) 1.471(9) N(1)—H(1) 0.86(8)

R3 EY(P, S)-3a 1T LS

Table 3 Selected angle for compound (P, S)-3a

C(8)—N(1)—C(19) 125.1(5)  C(8&)—N(1)—H(1) 115(4) C(19)—N(1)—H(1) 120(4)
C(20)—0O(5)—H(5) 109.5 N(1)—C(19)—C(20) 106.7(6) N(1)—C(19)—C(21) 111.0(6)
C(20)—C(19)—C(21) 109.2(7)  N(1)—C(19)—H(19) 110.0 C(20)—C(19)—H(19) 110.0
C(21)—C(19)—H(19) 110.0 O(5)—C(200—C(19) 123.2(10) C(5)—C(6)—C(8) 117.3(5)
C(7)—C(6)—C(8) 120.5(5)  O(4)—C(8)—N(1) 122.3(6) O(4)—C(8)—C(6) 122.4(6)
N(1)—C(8)—C(6) 115.4(5) C@2)—C(7)—C(16) 120.5(5) C(6)—C(7)—C(16) 125.1(5)
C(15)—C(16)—C(7) 126.6(5) C(16)—C(15)—C(17) 123.8(5) 0(9)—C(17)—0(10) 121.9(6)
009)—C(17)—C(15) 125.9(6) C(23)—C(22)—0(10) 111.4(8)
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F4 (P,S)-3a T 1A
Table 4 Selected torsion angle for compound (P, S)-3a

C(8)—C(6)—C(7)—C(12) 179.4(5)  C(5)—C(6)—C(7)—C(16) —2.2(8) C(19)—N(1)—C(8)—0(4) 3.5(10)
C(19)—N(1)—C(8)—C(6) —175.6(5) C(5—C(6)—C(8)—0(4) 56.2(8) C(7)—C(6)—C(8)—N(1) 56.9(7)
C2Q)—C(7)—C(16)—C(11) 70.9(7) C(14)—C(15)—CA7)—0(M)  22.6(10) C(17)—C(15)—C(16)—C(11) —176.9(5)
C(17)—C15—C(16)—C(7)  6.1(9) C22)—010)—C17)—C15) 179.4(6) C(1)—0O(1)—C(2)—C(7) —179.4
C(10)—0(6)—C(11)—C(16)  —170.2(6)

B2 (P, 5)-3a )7 T HERUE
Figure 2 Molecular packing of (P, S)-3a

B3 (P, 9)-3a 7> T IABE
Figure 3 Inter-molecular hydrogen bonds of (P, S)-3a

E5 (P, S)-3a Mo HE
Table 5 Hydrogen bonds for (P, S)-3a [A and deg.]

D—H-A d(D—H) d(HA) d(D--A) Z(DHA)
O(5)—H(5B) - O(4)#1 0.82 1.98 2.795(10) 174.8
N(1)—H(1F)--O(4)#1 0.86(8) 2.42(7) 3.105(7) 137(5)

A (R AR PESS A LA I, B AR 2k - R AR 2 TR IR AR A
PEGIAR HAE T4 2kl — He 4.

510w’ b T IS W= £ e S AN 78 I B
B, AL TR o T IR, TS IR H
AT TRV EIERE, PrLAvs A5 31 1 52 #4281k

FEW). 70T HAMAES T NERE, fERBCIRE T2
TRBER, T AN A, M AR P gAY
Fetk, HEN PRI S AHES BE R f IR
2.3 (P, S)-3a & (M, R)-3b #Yy CD i R i45

CD it I 2 TS P i i i 70T 4
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LT, fb&Y CD Jail, WK 4. WEY)(P, S)-3a 1
205,263,301 nm A3 G {15 KWk, 7F 224, 285 nm 4 IF
(e KU, (M, R)-3b 7E 205, 263, 303 nm A 1E 5k
W, £ 226, 286 nm A R, W1 CD JGil
MR, 55 X HRR. R EAIP, S)-3a BOREN
P B, DRI, (M, R)-3b Nk M R4,

150000+
/32
~ 100000 /3"
s
é 50000 1 /\
E
5 AN
) 0 T T T T e T
2 180 200 320 340 360
=~
© 500001
Wavelength/nm
-100000-

B4 (P, 5)-3a J(M, R)-3b i) CD ikt
Figure 4 The CD spectra of compound (P, S)-3a and (M, R)-3b

24 k&Y 6aIERK

LA(P, S)-3a M5kl 4 40 &NV A3 EFIEL A
6a, Ay MG P I S AT T REAE LI e, D S MR AR
T30 C. BEMA K, — M2 RA, RIEHL
iSRG R N BB 1) 7 7 2 A B R A PR,
ARSI EER, fE=EAL T, — DI pEmns
W, PR, FIBEG T mi.

3 4t

I3 M (L)-Z HE S A (R)- 22 4k A A ol TR U,
B R IEPIEE G N (M/P)-4,4'- — HI 4 %6-5,6,5".6'- 1k H
AIE-2- R IR -2'- R 2 DAY 2467, 73 3 5 AT S0k
BEIICAR, 2458k ok s 262 a4l TR IEA (P, S)-3a
KM, R)-3b. W5 T (P, S)-3a [FIdhikgity, H(P, S)-3a
J2(M, R)-3b [f] CD Y&, #i5E T (M, R)-3b [FIEEZEAHL
.

PA(P, S)-3a 25Uk, LK F R S0 BR 5 71 B 1k
WEMEER, SRS = QIRFT IR, EEIHORG . SR Eie

B ARG T T PR R (P)-2,2'- R T 4,40 A A -
5,6,5',6"- V. A - IR K (6a).
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