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MEBREE ~ LB BEELE o 2 APCTLA ¥ HZEWO 99/06146
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M0 WAHT3,3- =42 K 6-5,5',6,6',7,7",8,8' - A H.-2,2" - &
BrZ 7 ik B A XY o — 438 75 J. Chem. Soc., C
1971, 232 ik 4w > A M R Ab4riFeCly & £ 7 iF
Be3-%=THK-506,7,8-1 &-2-%K8 » & A£25%86%
ZAEERMII ZF =T %-5,5,6,6',7,7",8,8' -\ F-2,2'-
BEmB o  ATFBTFTAKRAEBEZIMn02 (20422 F8)i
73-F =T HK-5,6,7,8- w0 R-2-AErx 184 MmAE 43,3 =%
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Olah, G.A. z Friedel-Crafts and Related Reactions,
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5,5',6,6",7,7',8,8'- N & -2,2"- Bt KA B > w2 s34 Ak -
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5,5',6,6',7,7',8,8- N £.-2,2"-BE B X F ik o
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Nafion®) g1 B & #% & (40 Aldrich 4% & = # # Amberlyst®
IS F R 4R A8 K Dow sl & 2 4 # Dowex 32%) o 5 4 B4
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WERTHRE S PREFBE AHLLEBZATHBEE » o
ZRTVERES S AT ARER ALK FREL AN o = AT A%
Bl = R P A BR 4L B 1t 2 A8 4 - 5,5',6,6',7,7',8,8'- A
H-2,2"-B A At T £20°C £220°C i 47 » 5 & £90°C
Z180°C o lrAb R BT AR P #/7 > o A F o ~ =
AT ~mRLE s R AX > ZR/RX - #HAX
REBLERFZME o FTERELER > w2~ F Xt =
TR AZZEHBETIHA - AL H F RE A KA H &
0 5,5',6,6",7,7",8,8" - & -2,2"- B 2K By 9L 45 A Bh RGBS 2
RIEAMTE o KAEBE X AREBEEEAEER LI-
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5,5',6,6',7,7",8,8"'- A & -2,2'- B £ B > @ % & 5 A b
i A 2 g R
AT + Z AT~ TR~ AL - 3458 - »
6B~ BR4n B - RE 2 AL (o Nafion®15 8 F % 44 #
fg 2 Dowex®32) o = f F % B & £ o o B 4
5,5',6,6',7,7",8,8'- N\ £,-2,2"- B X By k1L T £20°C £220
CH#47 > B1EBAIVCEILI80C o teib ROME T & 45 M i # &
BT A ATl s —RTHR - WRLE S —RE -~ A
KR X AR - RBREHZas o FTHALRK
BH > e X s FPRE P K 2 REHET A o RS
HERME A ALEAHE > 5,5,6,6',7,7',8,8 -\ F-2,2'-
BE B MBI RMBAEMTR « £ A =B K ALH
B £ 235 B AAS,5,6,6',7,7',8,8' - £.-2,2"- B £
Bro FPRRAARAKEEBEZIE =8  KEBBTZH
ZBf (48 #565,5',6,6',7,7',8,8' - N R -2,2"-MEE)E LB
i B X LI
RAARAFT R BRATEAIHR L - Bo 215
QR - B AR BRI o
HABERA ST AU EZ AN THALETAA L EBH X

5,5%,6,6',7,7",8,8"- N\ §,-2,2"- Bt KBy 2 F ik o
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o KRG T DHBBEBRRAAZEERLOKR L b g =4
C BBy (o i T RE) R B mat At RELHMRR
REBFIFAFT AR _BREDAAS T O HBEBERMLL - K
BRFTEIIRCEDTAALZ FiE P KRBk B o
ABERAIFFREZ LAY TAREATZ 7%
eREA RS ()ABHLHRBEELT » A4 AL
AREMRBAEA TP EZEY R(QAOAFKRRE
AT AR S —HBALCEGMWABSH()Z E4 - i
B B TEEEEALERAIE  BAHERE =K
e e

AR R e RAAAIHHNERE I EBMILRA AN IEE
AR XFRBAEBH I 2L - SR BAREAHS
REBAFNAER - RAAFETFREF M BRGAZ
BESBESH M ARFRFCTH F a1t &4 (H12)
HAACE KPR Jobh o M F KB BE B M BE B AL AL T 4
BLH Tttt b WZ A RILABBR AL — iy o & F
KRB RALEATTHEE S R LH XIS 8 F LA B
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FAERZFHiE o BB MERAMKEREL AR K &%
PRl fmdy o {2 ) A B B O R B R A4 o7 & T 77 A
Fody o WA A F S EVIIAELBE - Fldw > £ 28 &4
5,235,113 » B T A WG AMEE L% o

AERAFMAT RXALESH

o
REH : &
RELE-C3EC5 -~ %= REHBK L
REKXILE L F
R#R'4F HLiE A & 4%
CHANCiECeH ZREM A -
BAELEWAELFRAR AR LEA LA - Z /A~
BAWR S HIRT KA -
bl
PAFFERRF M - RKEABREHHMERBEAZ F R4 d
4 o
K H11
3-£ &5 %-5,5',6,6',7,7",8,8' -\ §-2.2"-B X & it
3,3'-— B2 %5 X-5,5',6,6',7,7',8,8" -\ §-2.2"'-
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B A B A &
#5,5',6,6',7,7',8,8'- \ £,-2,2'- % % B (30.0 %) ~
KOEH)BRBFERBR(ISE)ZRAY MM E140°C o 2 8 0k
ABRBZBAHEBIZVER W ARSY - RERASHWZ
GCH# %8 75,5',6,6',7,7',8,8'- N\ §,-2,2"- Bt X By = 1k %
BI98% c FTHMRINVEEZAAM TR RAOMWELHRE
LM A £ 14.5583-%%/ %-5,5,6,6',7,7',8,8'- A\ £, -
2,2'- % X & > mp 110°C 5 3.7 # 3,3'- = 2 & A -

5,5',6,6',7,7',8,8"- N g,-2,2"- % % B > mp 152-3°C : & 4
38% x3-2% & %&-5,5',6,6',7,7",8,8'- A\ &, -2,2'- B %X By

Mr
g

33%2.3,3'-— %% #%&-5,5',6,6",7,7",8,8" -\ §,-2,2"- B £ B
ZRAM(ISE) o

3-B K £-5,5',6,6",7,7",8,8"- N\ £-2,2"- B £ By

'’C NMR (CDCl;): 22.57, 22.63, 22.96, 23.02, 23.2,
26.9, 27.09, 27.14, 29.3, 29.4, 112.9, 118.4, 119.2,

127.7, 129.5, 130.1, 131.0, 132.5, 133.9, 137.2, 148.7,

151.5 ppm « '"H NMR (CDCl;): 1.27 (d, J = 7 Hz, 6 H),
1.68 (m, 4H), 1.75 (m, 4H), 2.23 (m, 4H), 2.76 (m,

4H), 3.28 (£ &4, J =7 Hz, 1H), 4.61 (s, 1H), 4.63 (s,

1H), 6.83 (s, 1H), 7.01 (s, 1H), 7.08 (s, 1H) ppm ©
3,3-2 %/ %-5,5,6,6',7,7",8,8"- N\ £-2,2"- Tt % By

'"H NMR (CDCl3): 1.27 (d, J = 7 Hz, 12 H), 1.68 (m,
4H), 1.73 (m, 4H), 2.17 (AB q & t, J = 17, 6 Hz, 4H),
2.78 (t, ] = 6 Hz, 4H), 3.27 (£ &%, J = 7 Hz, 2H),
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4.64 (s, 2H), 6.98 (s, 2H) ppm -
x#12
3,3'-— B2 % X-5,5',6,6',7.7',8,8"-
ﬁcm'-mgmzé\ﬁi
4 5,5',6,6',7,7",8,8'- A\ £.-2,2'- B (44.0 %) ~ = &
;g(m%ﬁ);ﬁ;i;&ﬁ.%&(2.3%)‘15&%%%;@@130°C o 42 ¥,
KAEBRRMNBERAFHEAONREY o RIEAGCH M E R o &
BREMEONZIEERAILAEMARSI % — R/ AL E
heo ReMMBEREAAMILREA£20.0%3,3'-_ 2 F %-
5,5',6,6',7,7',8,8"-\ £-2,2"- %t £ B
K43
3.3'- =3 )x %-5,5',6,6',7,7'.8,8'-
NB-2,2"-BEBZ SR
#45,5',6,6',7,7',8,8'- N\ £,-2,2"- B £ B (48 %) ~ B4 B
(2.4 )R R (5830 ) 2 R &4 % NHastelloy g i £ & o
AR B A E180°C 40 0F o iR A 4h ik % 4 B I 47 (&
B L BS/ TR s d)sbib d A 4£29.5 % (42%) 2
2,2'- = 3R X %-5,5',6,6',7,7",8,8'- N £, -2,2"- Bt X & > mp

B A2% 2

143-152°C - '°C NMR (CDCl;): 22.96, 25.31, 26.68,

29.19, 32.72, 32.75, 39.20, 118.58, 128.14, 129.20,
129.74, 133.91, 149.14 ppm « '"H NMR (CDCl3): 1.60
(m, 10H), 2.0 (d, 4H), 2.65 (t, ] = 4 Hz, 2H), 3.27 (&
F4,J =7 Hz, 1H), 4.55 (s, 1H), 6.92 (s, 1H) ppm -

K 414
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5,5',6,6'.7,7',8,8'-\#.-2,2"-Bt X &

WA 7 o BBt 4t AR 3% A
E1TEZB%HBEELET > £60F70 psi @ H T #4
5,5'76)6'37:7'7838’-/\5’2—%(4'232'-H5f"- ﬁA;";F ﬁi_}.

2 BRI E®%X5,5,6,6',7,7",8,8' -\ £-2,2"-% L& >
3EBNZH AR I3FFT%Z+ ) E140C 3
NBF o GC #7887 5,5',6,6',7,7"',8,8 -\ R,-2,2"- Bt X B
# 1L £ & 100% > & B H &K 3,3- = & &
5,5',6,6"',7,7',8,8" -\ &,-2,2"-Bt £ &8 (55%) o
x#ls
5,5',6,6',7,7",8,8'-Af-2.2"-BEBAREH R
Amberlyst®15# F 3 3% 8 58 5 4 5.1
£ 17 % & % 8 A Aldrich( 2 B & & & F # 53201
Milwaukee PO Box 35)% Amberlyst® 158 F % e # s &
£ F » £60%70 psi®H F 4%5,5,6,6',7,7',8,8'- \ &, -
22-BEBHAN _AXA T RZERQITENZ
5,5',6,6',7,7',8,8' - N & -2,2"-B L& > 63FB% A = £
Ko 13F®%NZ+ ) m#HE140C 3.0 0F - GCH¥r 8T
5,5',6,6',7,7',8,8' -\ £,-2,2'- B £ B 2 1L E K53% 0 @
B A&3-2 & K-55,6,6,7,7,8,8- A 8 -2,2'- ¥ X &
(18%) -

By Z
A -

K #16
5,5',6,6',7,7',8,8'- )\ #,-2,2"'-B % Br ¥A

A R Nafion®/® & B4 5. 1L
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AT
B7

A~ BHBHE( 15 )

#£17% & %8 B Engelhard (& % & /) Beachwood =
Engelhard 2 3 » Nafion® SAC 13) = Nafion®/ & & # &
T £60%70 psi®m# F445,5',6,6"',7,7',8,8'- A &-2,2'-
B EBAHF R EAE+T KT ERQIETE % 2
5,5',6,6",7,7",8,8'- N §,-2,2"- B KB > 63F B %2 K — &
XKOI3EE%NZ+ %)W E140°C 3. 05 c GCH¥ & T
5,5',6,6',7,7',8,8'- N §,-2,2'- B A Br 2 H L E K 100% > f
H M &3-% &/ %-55,6,6,7,7",8,8-\ F -2,2'- B % F
(22%)$#23,3'- = % & #%-5,5',6,6',7,7",8,8'- N\ §-2,2'-H %
B (54%) o

RH7
5,5',6,6',7,7',8,8"'-\$§-2,2"- % 8
AAWBE B L= R T HREMER

#£17%F & %8 A United Catalysts 2 3] (%5 % % 440232
Louisville PO Box 32370)2 8 & L Z R P BE G A TF »
#£60%70 psi@ H F445,5',6,6',7,7',8,8-\ & -2,2"- B %

ar

Br 2 AR = ROX B+ —ox E ok 4 F B % 2
5,5',6,6',7,7',8,8'- N §,-2,2"- B A B > 63F BT %I = &
KoI3EE%X+ ZJ)m#% E140°C 3v8% - GCoHHr AT
5,5',6,6',7,7',8,8'- N §,-2,2"- Bt KA 2 ML E AE81% 0 @
B $25,5,6,6',7,7",8,8' -\ R-2,2"-% KB R 3-
£ & A-55,6,6,7,7",8,8"- N £,-2,2"-B £ B (55%) #13,3'-
— £ R/ K-5,5,6,6',7,7",8,8' - N §-2,2"-B E B (25%) o

K #(8
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A7
B7

&~ BAHHA( 16 )

5,5',6,6',7,7'.8,8" -\ #.-2.2"-Bt % &
VA R K B B BR AL B 1L 42 AR i

#£17F & %8 A MEL Chemicals( % # & J Flemington
%z MEL Chemicals » XZ0682/01) % # 8 1t &, 1t 4 & &
F o £60%F70 psi®m H F4%5,5',6,6',7,7',8,8' -\ &,-2,2'-
WA B AN R X+t Ik ERRIEE %X
5,5',6,6',7,7',8,8'- N 8.-2,2"-B KB > 63F B %X A=
X0 13F %2+ % )m#AhE140°C 3.5 8F o GCH 4 88T
5,5',6,6',7,7',8,8' - N R -2,2"-B AR it EKE100% > @
BHA3-E2HA-5,5,6,6',7,7",8,8- N £-2,2"-H X E(5%)
#133-—_R %\ H£-55,6,6,7,7",8,8- N\ & -2,2'- B X B

(77%) o
xH9
5,5',6,6"',7,7'.8,8'-N\ & -2,2"'"-B XA Br A A K R
Dowex 32%(sk 8 & & & T 3 3 5 A%) 55 3 5 1t
£17E % %8 A Dow Chemical (£ B % %42 /) Midland)

ZzDowex 32° 5 Dow No. 8435445%4 & F » £60% 70 psi
T 4%5,5',6,6',7,7",8,8" - N &.-2,2"- B K By A AF = £

Mt —hzErR(4IESE%25,5,6,6',7,7",8,8"- A\ &-2,2'-
Bty 3ERBNIM_ARXRI3EENI )k E
40°C 3.v8F - GC 4% 47 # +5,5',6,6',7,7',8,8'- \ §,-2,2'-
KA B X M it £ B 100% 0 @ BB K 3- 2% & Kk -
5,5',6,6',7,7',8,8'- N\ £,-2,2"- M K& (25%)#3,3'-— £ F

X e

%'5;5':676'77’7'98)8'-/\3-2’2" 5%’;‘1&@7]\(55%) °

-19 -
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A7
B7

&~ B ( 17 )
F 4110

5,5',6,6',7,7',8,8'-\ & -2.2"'-Bt A B A B K
Deloxin® ASP (& E i K m 8 ) A& kw1t
£ 17 F & % = Degussa 2 8 ( 1& Hanau) # #& x

Deloxin® ASP (& & Lt R B)H AT » £60%E70 psi@

¥ T4 5,5',6,6',7,7',8,8" -\ §,-2,2"- B H By AR = RORK L
t+_hhzxERrRRIEE%Z5,5,6,6',7,7",8,8'- N\ &, -2,2"- B
AEBBEBUNIHN AR B3EERZI T R)MMEE
140°C 3.0 - GCH# % -+5,5',6,6',7,7',8,8'-\ §-2,2'-
WA B X AL F A 100% 0 m BB A3 E A K-
5,5',6,6',7,7',8,8'- N ®,-2,2"- Bt = B (63%)#23,3'-— £ &K
#-5,5',6,6',7,7",8,8-N£,-2,2"-BEEBH(<10%) o
T 11
5,5',6,6',7,7',8,8'-\ §-2,2"-B % &
ABME=TERRALEEREL

4$5,5',6,6',7,7',8,8' - N £-2,2"-B 5B (5.0%) ~ £ 143
(04%) - AGBGCEH) HAACEFE=ZTEA(I0L)ZREMHIw
# 260°C 4.8 - GC 4 # %8 +5,5',6,6',7,7',8,8'- \ &, -
2,2'- B KX Br X b R K 90% o M B oA A H =
5,5',6,6',7,7',8,8'- N & -2,2"-H KA@M R3-F = T K-

5,5',6,6',7,7',8,8'- & -2,2"- Bt XA B (95%)#3,3'- = F =
T A-55.6,6.7,7".8,8- A £.-2,2'- B £ B (~2.4%) o %A
MiELBRERR AL ®m EA£436%5 E 5 o '"H NMR
(CDCl3): 1.43 (s, 9H), 1.65-1.88 (m, 8H), 2.09-2.34

-20-
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AT
B7

Ao~ BEEAFA (18 )

(m, 4H), 2.71-2.79 (m, 4H), 4.66 (s, 1H), 4.87 (s, 1H),
6.82 (d, 1H, J = 8Hz), 7.04 (d, 1H, J = 8 Hz), 7.10 (s,
IH) ppm » '°C NMR (CDCl;): 22.9, 23.0, 23.1, 23.2,
26.8, 27.0, 29.2, 29.4, 29.6, 34.5, 113.0, 119.1, 119.3,
128.2, 128.9, 130.0, 131.0, 133.8, 134.2, 137.2, 149.9,

151.6 ppm o
K H112
5,5'.6,6',7,7',8,8'- )\ §,-2,2"'-8 %X &
AFTEBER=ZRT BRI

#5,5',6,6',7,7',8,8' - N R-2,2"-BEBH(1.545) = AT
HE(61EL) ~ B RAKLEAN) - BFB(0.554)2 7
& 4 e B £ 80 °C 2.5 ) BF o GC 4 # # +
5,5',6,6',7,7',8,8"- N8 -2,2"- B A M I WAL EET% » @ A
KK $25,5,6,6',7,7",8,8' -\ &-2,2"-B £ BB R3-F
3K-5,5',6,6',7,7",8,8"- N £,-2,2"- B X 8 (90%) o 4510 % H
10% NaOHmw AL ZRBREY - B 58 > B KB
BB HRR - S HBB O SH » ABRFE R SRR E
bg o A A IE B RAE BB I AT AL (B > 2% T R T BS
CHES LB LB /Tl iE#)m A A1 I3 4B (A %
58%) e 'H NMR (CDCl;3): 1.56-1.67 (m, 8H), 2.03-2.21
(m, 4H), 2.59-2.67 (m, 4H), 3.93 (s, 2H), 4.47 (s, 1H),
4.56 (s, 1H), 6.72 (d, 1H, J = 5Hz), 6.79 (s, 1H), 6.96
(d, 1H, J = 5Hz), 7.10 — 7.21 (m, 5H), ppm » '>C NMR
(CDCl3): 22.79, 22.87, 22.91, 26.79, 26.94, 29.00,

-21-
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29.07, 35.72, 112.78, 118.52, 118.90, 125.02, 125.71,
128.18, 128.68, 129.62, 129.94, 130.83, 131.68,

134.76, 136.96, 140.85, 149.07, 151.23 ppm o
£ #13
5,5',6,6',7,7',8,8'- N §-2.2"-B £ &
A BALF X B R AL & K51k
#%5,5',6,6',7,7',8,8'- N\ £,-2,2'- M £ 8 (0.59 %,) ~ £ 1k
M40 R) AT QCEI) S BEAALFTR(0.2748)Z R
Aot 2 60°C 4.5, 85 - GC % #7 %88 % 5,5',6,6',7,7',8,8'- A\
f-2,2- B X By X LR KB T0% 0 @ B M OR3- T A -
5,5,6,6",7,7",8,8"- N &,-2,2"-H A 8 (95%) o

K #14
3-B % #%-5,5',6,6",7,7',8,8' -\ §-2.2"'-
B3 B2 A
i"aﬁL'F&5,5',6,6‘,7,7',8,8'-/\ f-2,2"-BEB(2% 0 6.8
TEH) - BRAREBGSEEF) Y Z R T E40(0.34

A2 S5SEH%) s L G (10E)H ZBRAMH IR o 18
Bf#k > GCHo B TM65% ik &2 A T8% 2/ & A M

MeNBAZ PHBEREREOGIEET) BHRABRLYE
X8 B o GCBE T 41t % 586% » R #3-2 /& 4% -
5,5',6,6',7,7',8,8'"- N §,-2,2"- B A B EEMET6% o B
SR B (20E )R 10% HCI (205 )4 4F o 45 B 5 df
Bk B ovA Bk RO (3x20 F H) o A m B m b 5 B
(MgSO0y4) » B iKH4s o 40 & M 38 & 42 & #7 #7 446 (Si0,, 2% T
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AT
B7

A~ B ( 20 )

‘C
T #15

BB/ Th)mAAL.14 4 & E 5 (48%) « mp :

3-R % *%-5,5',6,6',7,7',8,8' -\ $-2,2"'-

B A B AR
Eﬂ?&55667m&&A322

Lo SEFR%) R AAK(I0E )X

LB/ Ti)m AL 145488 & B 32

ppm e

K #16

EXH) PHREAZKE(634ELFT) - Z &

4.51 (s, 1H), 6.73 (d, ] = 8 Hz, 1H),
6.97 (d, J = 8 Hz, 1H) ppm - '>C NMR (CDCl;): 22.82,

32.75, 39.28, 112.73, 118.23, 119.13,
129.85, 130.72, 133.72, 137.03, 149.14, % 151.33

100-102

BEB (2% > 6.8
¥ 7% B 47(0.34
et R 10
B o GC f8 & # b £ B 93% & # 3- F X A -
5,5',6,6',7,7",8,8'- N H,-2,2"- M A X EHEMETT% - B
A (20E 7)) & 10% HCI (20F 1) # 42 o 45 B 5 ik >
BoAR B oA BEE R (3x20F ) o A Bt B @
(MgSOy4) » ZiR#s o 0 E WA F A2 B 47 4616 (Si10,, 2% T
(57%)

& 0 R

'H NMR

(CDCl3): 1.58 (m, 14 H), 2.05 (m, 6H), 2.66 (m, J = 5
Hz, 4H), 3.18 (A &4, ] = 8 Hz, 1H), 4.52 (s, 1H),
6.92 (s, 1H),

22.87, 23.01, 25.36, 26.70, 26.94, 29.09, 29.20, 32.73,
, 129.19,

3-#=T7%-55'6,6"',7,7",8,8"-\ $§-2,2'-
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B =B AR
#%5,5',6,6',7,7',8,8' - N R -2,2"-B L E (15 > 345 %
H)s F=TE(1.4%)- T 5% 82(0.04 %) 2% A M E A

2EHL2-Z AKX o BREMYAL120Cm#A2.5. 8 - GCH -+

AOT% Z B FE R BESTHZ ETHARILAEY » R10%Z R T

AACEY - BREWA » RA10EF K HE10E H f #
B oMRB LM RABBIUABRBREMERET L £ &
R - MAEMEERRHFHRIL(BE > 2% LB T/ T IE)
MmAL0.754 & B o
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Ab
B5
9o AR (B B4R 3-tx F 46-5,5',6,6'.7,7',8,8'- A\ 8, -2,2'- Bt A

By 2 3,3'- = 4% Kk 46-5,5,6,6',7,7',8,8"- A\ &,
22-BE B Wik gy ik

4B T e -3-4% %k 46-5,5',6,6",7,7",8,8' -\ &.-2,2"- %

# B R 3,3'- )% A 46-5,5',6,6',7,7',8,8"- N #-2,2'- &
By > AL &ML ABF RS,5,6,6,7,7,8,8 -\ &-

N ‘ 3-ALKYLATED-5,5',6,6',7,7',8,8'-
¥ XENMHE (BN B4 OCTAHYDRO-2,2'-BINAPHTHOLS
AND 3,3 -DIALKYLATED-
5,5,6,6'7,7',8,8'-OCTAHYDRO-2,2'-
BINAPHTHOLS AND PROCESSES
FOR MAKING THEM

The compositions 3-alkylated-5,5',6,6',7,7',8,8"-
octahydro-2,2'-binaphthol and 3,3'-dialkylated-
5,5',6,6',7,7',8,8'—octahydro—2,2'—binaphthol are
disclosed, as well as various processes for making them,
all involving the alkylation of 5,5',6,6',7,7',8,8'-
octahydro-2,2'-binaphthol.
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C8
D8
< PHEEAE
1. —# T X1LseH
R .

o9 ‘

:
b i
RAECIZC A ~ C3ECHB A~ A FTRX¥ A §
R' R'
R' CHy—— :

R' R'

AP ERBaAH ZE56@aR T mARBREL
B &TF XA &1
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xS YHREAN KB

EFREFEAKXAZTEARNSZC, EC 0l A ~ C3ECyy
BIE -~ X TFTRAZIFHR

R' R’
R' CHy—
R' R'

AT ER'BEIEH - 2 56BuRR TR ARERL -
—fF 8 %345 £ 16-5,5',6,6',7,7',8,8'- N\ §,-2,2'- 8 X &
B/ %3,3'- =% &£ 1-5,5',6,6',7,7",8,8"- N\ &,-2,2'- B %
BMFik RO EBRMBBEAET  AEY —HHEB K
KIEH RIS A55,5',6,6',7,7,8,8 - A £.-2,2' - B L By o
RBEPHFIALEF2HZ T L P E Y — BB &K
BHEBIRABRLH Tt LA3E20@5 )R F -
BRBFEFHIANEBAFIAZHFE > AP E S —HHB &R
BHBIEEOGAE > TH KW~ TH ~BRH - &
RO H R Z B o

REFTHFEIALB F282 7% A FPEMEa v at
8 - Z AT ARER T ORABRBEL - BRAEER - BV 45 EE - Hh e
B~ Z R T RERE S R T EE - RE2 R -
MR AFEBEARZEA -

RILYFHEIA LB SESAZFH ) L PEABHA R
By 45 BE ~ R AH 4R ER o
RIFVHEAKBFAZF ik L PEAB B 468 -
BRIFEFFHFEANLB S22z 7% AT BBAZ Y — AR
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A8
B8

D8

10.

11.

12.

13.

14.

15.

BAEETRA  LRAG#ATR - ZATKE - —40
s RS —REX - ma ARk B o
BBEFTFEANRE F2A ik AP #BAE20CE220

OCiFaE] 7‘5&%1& °

RFETFHEALBFIEZF ik P BZEAEI0°CE180
Co BHA45,5,6,6,7,7',8,8- N 5-2,2"-H LBy IEA5 B -
R1,2- Z AR B IE o
BRETHFEIALBFEIRZFTE > AT EBAEAE40CZE90
Cor B ¥5,5,6,6',7,7",8,8- N F,-2,2'-M LAy AF £
/*ﬁ&éﬁlbﬂmﬁ%gw\—mﬁW%m~mﬁ
REBIE S RFEARKEBREZIHEBIEaRZHFa -
—fF % 3-4 A 1-5,5',6,6",7,7",8,8" -\ §,-2,2"- %t X By
B/ %3,3- =% % 1-5,5,6,6'7,7",8,8' -\ £,-2,2'- ¥ %
B Fik o FaeedBgibtyT AREAE =k A58
5,5',6,6',7,7',8,8' - N §,-2,2"-B 5B AP Bt B
BActh Kbt AR S LR A AT o
RFETFEAKEFI2BZF ik L Pk § + 8t AG4LE
Ao AL~ A4 -~ = f4LAM ~ SnCly ~ SbCls ~ 52
ZrCl st Z Bf f o
REPHFEMNBRRIZAZFE A PR LEEABES
B R AL 4% e

—fE % ¥ 3-4% A A6-5,5',6,6',7,7",8,8"- A\ &,-2,2"- %t X By
B/#%3,3- =4 KA6-5,5,6,6',7,7",8,8"- N\ &.-2,2"- Bt %
Bk Ao amMiAss T(AEALALE - T
RERER ~ BE45BR ~ BV 45 8% ~ B4 Bk - Z R T an AR 0 R
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N IR AR

it
pil
-8
e
i
gl
_a
s
3
&
Er
Ji
gl

BE ¥ A5 5,5',6,6',7,7',8,8'- N &,-2,2"- Bt K By o

16, RFEFFHFEARBFISBEZ T AP Amma LA
NA-SO03-B» AFABC ECgha &k ~ CIECs AL fbte % -
CeZC1oF &K~ RCeECoARILF A+ RBAEC, E2Chkt

£ - .

17. —#E % #&3-4% £ 16-5,5',6,6",7,7",8,8"'- A\ &.-2,2"- Bt % &
B/ #%3,3- =4 k16-5,5',6,6",7,7",8,8'- A\ §-2,2'- B £ 5{
XAk Aot hrBBEGFAT(EEAG=ZRA TR
B ~ BB ~ HF ~ B8 ~ iRt B X 8 m)» A
A~ 4232208 % KB F X% = X% = 8 78
5,5',6,6',7,7",8,8' -\ 8,-2,2"- % £ By o

18. —#&F KiLé&4

LS
REH : &

R'UBLANC3ECHE =~ F = ~
KEXLEY L F

it
N
)

b
it
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S PEHEEA KB

R¥#LR'48 R L& A & .
LENCiECH R B ANk 2B a .
19 REFEFHFEALEF18 B2 s4 > A FPRER ME A
ZHWLA - BEAA -BAKA BB AF AR ZH

4 o
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