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1. —#F ZHFX LC=CHR" Fi T —H XA RBGREH, X ¥
Fri# R AR FRZIbIRE, RERBAFTELS XA-R"SL,
HEAPHER S XHETEAY LC=CHR" $HIATFEL H
0. Smol¥%.

2. MAER 1 FEGARY, ABHEATHRAIANTESH
1mol%.

3. MAER 1A 2MENERY, RYTRETFELSXNE—A5
— AR Fiak, FA—A-R'EKALEFRER-FRik,

4. RAER 1K 2ARGERY, RPR'HART FEZIHE-
wX.
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Wk Re

APKRAT 1999458 26 BRXHFF 2000511 A 29 B#AF
HERME, vik5 5 99806770.9 (B Fx ¥ k-5 : PCT/US99/11549),
A “HRHERS” WEFREFGSETF.

FAAF S
% B &8 2,6 % = ¥ B - T & (2,6-
pyridinecarboxaldehydebis (imines)) #o 2,6- — Bt X vt — ¥ A&
(2, 6-diacylpyridinebis (imines)) B F& M B SH AN T LHA
/EZABAR a-HBHERSGELN., TAHGHHBREY.
FEHRAK
LA/ R AHAR a- KR ERY, FlleBBREARTHE
(LLDPE), MAERM T L Hft, FHLFHT Tk, AMNAFHF X
RBERXERELY, Pliof T, AP, HEBMBRFF. £S5 HWH
AF, RA—HBANBER—FHLBRLAMEHABSMARTE
Fooa-HRERS. ESFLTETMARGUNOBRAE. FIRRGHNE
M., ARSB TR EBAMNGTRATR. HANSEFRFFEH, &
BEAMNTRESFAE. dTFERSCHH T LT RHE, RFAMNK
Wi F R B RSMARN.
B. L. Small A (J. Am. Chem. Soc., % 120 %, 4049~4050
W (1998)) # G. J. P. Britovsek ¥ A (J. Chem. Soc., Chem.
Commun. , 849 ~ 850 W (1998)) 44 T R MMM 4 LRS-, Al
MEs 2,6-tXFR Tl 2, - —BEANT —BROKISE S
o, HAREa-HRRTLHYERS, XEELANRKCAFT
W098/27124 A AMEHRRTH, AAAFT W098/30612 A k¥ &
BRR A,
X E R T IHARRE a- WA THGERSE.
XAAE
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ARAFE—HE—REFk, X8, A#H-100C ~£+200T
RET, #TXAD KLY

{I1)

Rtz —K—#. X HLC=CHR" &R A R L FTHRAE
-

Q) F— oWV, RATHBHNE, RBAM LEFR X ", &
EXEAEXARBHEA WX, (WR) R W, FAAERDHERERE
WESBME, 2ARAVR—HEREABT; X

(b)) oM LM IRAM, BE S WEBHRRE
XEMAARBLM, EF =B R—FTHBHNR, EBUAM L
ZPRX., EMRIAREARHRERALTXT;

X+

M & R4k,

HBAAXAHAET;

nAl. 23 ARFHE-AXSAAETFHFHARTHE
FFFXAD) &KL THHRMAS;

R, "FREABIHE. B RAYBEIHKEETRHA;

RFREARIHE. BX. HEHETRAXRKGRE;

RF R AFEIBMARNGFE;

R H®E; HAH

R b X.

AKPREFGE—FR_RE-Fk, AQIEALA$H-100C ~£+200C
BET, TR H=_HRKG4 (11, & (1), 8 Q1) KL (ID)
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Lok o]

EZHfeRldZ—R—HF AR —F X LC=CHR" &ih2smiEm, X
¥
R, RAREREARIAHA. BE. RANBEANEERE;
RFREARIAHE. BEA. HHRETRAIBRKGRE;
RAe R HFEXBRRGTE;
R hbei;
4RI, &[111]. &[IIKRE&K[IIIRTFECASINERAS
IR TREARCHTRGEAL, AATA B Bk T LBk
k.

(VII)

AEXREFR B =RLOFE, L€, £4-100T ~ £+200
CEATF, 2ehfrhdz—&-%. X LC=CHR" ¢4 BfTXH
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oy AREM,

R+

M A& K

R, RFRESAEIHE. 2. RAGRBESHEETREA,;

RAREARIHE. B, HHEEAIRARGBE;

RAe R HFEIBRRGTE;

R" Hi;

T HERIXEARE, ALZ AKX a-WRBRBREAR T HEMTAAER
& T BAk;

YA —FHRBBOHR TR TR T HEAK;

Q HAaxtdE sty K F;

PHMHRWEBEH; AR

T hsu k.

1-¥: 33 VXN
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p, RATRERE, X —2&%:

- “RBET R—FREEAEG—HEH. RREF A,
MALEGEIRTREECL 1~-30AKRT.

Pl BRRHBE” RATFT—HELLS—NMAEIMRAENL
A, IERKEESFREXAGULL WAL I LEHTRAHER
¢, IBBMREARA LRSI 2 #MEM. R A4EFHSMGHA,
RAZGRLFREANBROLS 1~-HI30ARKETF. “BRAH” 84
AEERFR, FIAHERTHRTUARAFTERA, PRZRFA.

P (R EREA” RATREBEIRANZERI G —
HEH, RASARRAYKAOWAAH T LRATEAREY., BT
fRHAAA L RS P HRGSFTENGLLH AL HEMNLIL i
Haunmg. TEANSHTOESE R, K. &, 50, #&4w-0R",
AF RUABEIBAKBE, ATRBATRBELSRERTHHL
T, HldeR FR, FHALLEARATHRAFAESHEETHRASLSR
RO HAAGLELERA, CiIEHEL R P RVGLLHEAR S
ARETERA, LHAKNCNFAELEIRAAEHELLE.

C R “RARBASY RATFTRHEATESA - AREASE—
ARBRFLGLS Y. RiatBnliy. SR ELTARS
y: %> QLA R GL Y A gl

- A “hEBHHR RERFT—HALH, AFXRA—FHET, X
TARR H MG VER. RELSBGHATOIERE, BRE, HibD
Fo A BB K .

A B TFRHIMB” REAT—HTURBHMBREAG R
F. XmAETFHHTFOEAFREET.

- AR R (AR AR TFRATAREARATRR PR
FUAXBHFXATHRETF, REXREFHRAEHIAN GG CEA
P AF. Hlde K LW, Beck. ¥ Chem. Rev., #H 88 # 1405~ 1421
W (1988), # S. H. Stares, Chem. Rev., H 93 % 927~942 |
(1993)), —HHFIAh$ L, — B EANEFALITIAETEE
WABRBE X HRGAER BT, €3 RHALX O RGALICIX L R'AL CLX fe

“R°AL0X ™, X9 K ARE., ATHAYIER/MSA R T @3 BAF (BAF=
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w3, S-——(=RFE)XE]IMAE), SOF, PFf BF, Z R FRB%
B, s-FEARE, (RS0:):NFe(CFs) B,

- AT RAEREATFTREEZRLSHRAHFRESE. Bh
R FASTRASLARIE, NIHALARBITFTARLELELE
AFLE.

- =R RBEAE RATFOLE—ARIANALHF/R oM
BEILEAH-1I-XH.

CATAWE| TH, ARKa-HB LRERRTFTRELLRR
FLitgEik, LHSTF RABRLGTHLTF) TABAKNRT K K25
HAFRLSBEE. Hlde, XTARAREAHH XKL P L h&k):

CH,CH, L

) %

<. — M
7

HEE, FRXEMGEM LALLM (IX) XM (LTFL) .
HETAASRESOHTHRAGHEBAATAXATY
2, 6~ _—PBX 2, (—BEARTH _TE

(IV)

AFR, PAERESABRIHE, 25, RAYEE, XHETRA,
RfREARIHE, B, HRTHEAXRKGZE, AARFR
A FEIRNGF R,

(IV) TRl i X, (VI) #9464 3p 5 X ILNR* X H:NR' 494088 LA

w47,
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A¥ER, RFREABIHE, BE, RAYRE, AHEERA,
RFE=REABRIAE, BEIARKYBE, AR oA BERRK
Wk, ABRRFRRAFEIBRAGTE, RER BT ARRA I
il X T

AERE/ALATFALSHH (). (1), AV) . (VII) . (IX) = (XII)

b, X (V) FF@ASHFREF (V) HREHLSBALHLEH
(I11) r =8 % i

R4

RS Rys

(I1I)

[#HEEFAIDHAVNGFE]. £20IDP, AAGESX (II1) 4
st (). (ID. AV). (VID. I XID) ¥, RikedE:

R', AR AHE&; /X

RARHE, VAHA=ZRTE; F/X

R, R, R, R, R*RSABRIHEE, & 1-6AARRTH
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A, L, HFHERLNHE, ZBFHFE-APHE; /XK

R'FRHAHFE; fo/K

RRfR"B AR HHE, EXE4 1~-6 AR TFHHRE, FA
HANAEHR R PR EAHS 1~ 6ANAKRTHRE, ARERLY
ARFRBAHFE; Fo/K

RAR'EaBIHaX, XX, &, X4 1~-6AMAEETHRE,
HAKANREGER " FREEAS 1 -6ANARERTHRE, ARERL
HWH AR FoRTHAHTE; Fo/K

RAREamabhik, AARRLE (thioalkyl), K4 1~64
BETHRE, FEANINAAYEA R P REABRIHEXTE;, o/
&

R*, R, R, R*FR"A4A, FAHR, R, 'R BEXKRNK
b P

FRALIIDY, AAGALSX TIDAMAS D). TD.
(IV). (VID . (IX)F= (XII) ¥, 4kikejE:

R %

R® R0

R R

R13

g Ryg (XI):

RARSABRIAHE, BE, RARORBRAXNHEETHREA,;

R, R, R, R, R°FR‘SARIHE, BE, RKGBEXHK
HE R H;

R'FR'SAEIHE, B, RAGBEANBEETREA;

10
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HH&H#ZR, R, R R, R, R, R, R”, R R'Z G
SLABAR WY 44T 5 A M A — AR T AR K,

5 R A4 (I11) [ ek (1), (1), (IV). (VIT) . (IX)
Fo (XII) 14

R', R%, R’, R’, R, R“F=R"“B &, HR' R, R', R, R, R",
RV R B FE;

R', R, R, R%, R, R", R, RV RHB4, R°FR'HRK, A
R, R, RFR7BFXE;

R', R%, R’, R’, R, R", R, R, R, R“FR" A, R'FR'H
TE, FER FRAHEXE;

R', R’ R’, R, R%, R’, R, R, R", R°FR"H&, HFHR,
R”, RV R HF-FRk; A

R', R, R, R, R%, R, R R, R, R#FR"A&, #FALT,
R, R, #RAH=ZRTE.

AP HEGRLIEY, R Th, S8R TR TR
EVAEMZERAFRGERILMER (steric crowding) . Bk,
KRG ABELAARTFHERAEFEKR, X (I11) h = K k&, NE
HrmsmEeReamE, BATRAEIREH R, R, RO R H RIS
2EH, ZARARLTARMEARRG—HY, #lwI-BA.

AERF—RAOIZFTHRAXDR. R RMRE  EREMH Fe[l1]
# FelIlll,

AP RAGE—REIL Y, AL GHADETH. a-Ik
Bfe—fiBA (1D FPHFRX . SRIREARH XEGRANA R TH
TR HNE VAR, HECAREEAKEBRERE T ELE
BFE, RELAFEFIGREAEIHNZEBEERAE T L
EBEFLHEN. THBRHMBEELRTE (FF, XEAR TR/, &
Ty p M ST B 636 SOFs. ArsB(H ¥ Ar HFK)F BF:, ExeHfa
BFRHMBEIMFREOIE NaBAF, = R TR M4, HBF., X
[CeHsN (CHs) 21" [B(CeFs) 4] " XK F (II) (ABRRRKEEFHBHMR
XEBFBHMRIF TFRGHUEALN ) F2CE2RESBE/RT
EHREXEMRERAGHEAT, THEHMBRAE TR HMBRIA

11
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FREBBREARBERME LKL, RA5AFLBRGHEEMAEN
REARN, FPRAREKXIRNRSLELEAT L.

KEREBE1~4AKET, ERKXRHAFERTE.

Hlie, REBLSH (RLTRAE) TR (D KEL, R,
HAEMHREBUOWNMAERUREERTFLFR X ARENGZRLH
MM, AMFHATLAALERAGBGERGBHIBREAT RS,

TA e AR EAG T RSB HHBRAEHATEGRELLES D,
44 R';A1, RVALICL., R":A1C1 #F= “RVA10” (AEBHEK), X ¥ R”
B 1~25ABETF. Kk 1~ 44 ARETFHRE, EEREABLE
e i F A R (B8 X [MeAl0]. ¥94& R %), (C:Hs):ALCI,
C:HsA1C1:, #=[(CH:).CHCH.]:Al.

4 /& 843 Pldo NaBL. STA A TR EMEARS AL AM L.

ARFHEGBE —RAIL T, ERELHLH () B2 AIHRE
ILFPRALET L FHEAER. £HFLE, RE—#HLBLHTUAAEL
LitREAER, Sl RAREBLOWREEBSBEHINTE &—
A RGP ERROREY.

(VII)

TAEREM AL R LESSHEHHT O
Fo

12
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(XII)

AP RER, UBAMP EAREZL, T'HERIXEFRE, AFLHK a-
WRREBHEANETREAE TR, Y A-FEBRIHE. AWK a
-BRHEROFHEARTRASE, “RE” AFTRAELALNT
WaF, RA Q H—FartEREAETF. S4B TAELBRNAT
TP R K. Hlde, (VI TR (D) 5—FH BB HA B (b
—#FREBHESY) HERERTE R, ShibE RLFHES WG H —FF
AR, MA—FHEEHERXELS D LBARRE[II], (1) fe—F
o GEA LR, ATHAEFAMTIHARRR,

HETUABEERHMBIATROGE R RE. HllTIAERAS
EuihfitRY (BRYE), KA RECNEMBET IR
*.&ﬁﬁiﬁ&ﬂﬁ&&ﬁi&ﬁﬁflt@ﬁ*.

(IX)

RAOF4ZE, S50 TURiEw (IX)WBIXEL,
AFRERNMUAQWEREL,PHOAAEI L AN —_MHERSLAH,
REIRATET UM/ XA /R a2, Tk, sl L

13
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AIATF T HER. FRBBERARHLEEE, INDKXALE—F
SHHEGERRARSH, RLGE, AVID, (VIIDAAXD+ M
H+2 PAE. @ (VID ., (INF XIDX XG0S, SEFXMR
SILHEHGIREN, XTRABZLTRRMRET, (2% TikiE At
AR EM, LXEAAMEREN AR CHTZ—R_F,
ABRXARABEBKGBRET. ERK, LAXAFEXERSRA “F
BAR” BHERECht, AL+ M Pk 96/23010, NH AL
#4197 ~203, ARHFRIAHAHRE,

AEF=ZRLGIZLFY, HHTLUHYRSELEN RELEEIT “BhHi4L
F7 R TEMT HESHT, LTRER VID., (IN)HFXID. BT
LW PRkt FZTEHILRG, HPBE. B RONE
F¥, TUAREF—RF_RLGLILHIL&£H44R, FALAELA FHE
IZARGFEHRAHECREATFE =R T itE,

AFHRARSGIL Y, HATTHARLSGRANH$H-100T ~ #
+200C, K #H-60T ~# 150C, #4£%#H-50C ~# 100C.

X HC=CHR" i 7T ) —F X3 F a-HIBTUAA FHERS. Hikey
A, R"EF1~-1BABETF, ERE2~-8AKKTF. fo/KXR"HBRTF
RZIPE, REARTFEZIGE-SEX. BAHBiTR A X ERAN,
LHERCARBRTF AN XS K a-H1B8, h TR a-HRBEFRIAIR
SHF, RETULWNWRE, 5AMPa-HRORERL, B LKL
ABRBORE., ZEERBEERAAKIEHTH, Kk T 1. 0MPa,
E R F 500kPa, HBMNHHLE D F 300kPa (FfA ik &b T34 AR
RBNGR). Ra-HRAKAK, NEHIERERAEABRHSA.
Ra-HRBRARATARRA, NEHRERER SR AR FH R
),

FoaRapt) NMR 247K, WA BA Hofe ) XH Rty 65
#), RENFREETLREFRES. RN, BAF| KXo,
CHEORSTHAEGRE BRSNS, FrbfomE, TIAME
0%, it p-BMWEMETRRbFmE L, — IS WALKW
KARAAMIE (internal olefins), R EXIFSWHRKMEYN Y o -
33 (3% ¥ 12 (terminal olefins) ).

Rikth A, PRERBDEFES 0.5n01%(2 %), FHh ik

14
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0. 75m01% (£¥F) , | 40i% 1mol% (£3F) , AR KKK E Y 29 2mol% (&
H)FIAFRERDFH a- W2, E1-THHIREEK, MIAYNT
abEEE s (BEAARSEATE)NGF AT FTAE.

). 2P E-TESX
1-&3% /1000 AR B F
0.5 2.5
0.75 3.7
1.0 4.9
2.0 9.6
10. 0 41. 17

F ¥ &6 T f BC=CHR” X R¥W+, REeHES-R' 4%
FePESE. ¥ LC=CHR" ) E FHFERSWF-R' X GEH, &R
EEHAXETE, #Hli, H 1000 AERFHSIKEMIALY
HLC=CHR" $§ B RESH. THENE, ARWFTFALS X S Amit
e rRp A L), Plio, ZRFTESIHREHN

~~~~~ CH:CH (CH) CH:CH.CH; #=

~~~~~ CH.CH (CH:) CH.CH.CH:CH;
RBP4 B2t F 1- KA 1-T AR £ B AR F) R o) XMEMH)
AR EFESXMEGER, AF <~~~ ~ ~ > ATRAMDEY
ARy, BABERRGFTEASIRBAR FTEARSHEAKRY
TR X, FAATikiEid “C-NMR B Rt EXH, FHdRALLT L
Bl kEE, ERFERERTFAN (BRRFTH)HEAALHFELE-R,
Bé#EH, FEASIS RV EAA—HEBAMANKART L. FEMA
RomanmiAnkan, AREFESAXF—RyAATXELR
#F.

ik 4 R4k 408 % T Fo—F K B # X 1.C=CHR" ¢ 3% )2,

Roxzidfid, —HoA XS M4 REK LC=CHR" 272 K
REe. ERGCILEHMBUARSHEREAHXBAY, EATA

15
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EAEALELREW (RAFMLY), BbeXFBeE, TR BRI
HBEMARSRAY., TAARSBALHHATHTMIK, X AHE
RO hsbh LR A M mARSCRE T, iRk EMS.

R RAOLIETUAESHREALETHAT, LARKTFHHEAMN
Ak, MALNAEE, TH. AN, a-HEBHREBBTUAETFIARET
XEEK, PR XEREBRRIEGHRSGRAEGRE. EEGRE
GIEMRE, Ke, AEHHNRR, fFHRE. HANEAGHENE

#FTHE. FERPX,

P ERSLEEMLTAEREARS T MBLZ(AD. (IID. (IV)
XK (VID) #» Bkl d it Tk Xt 47, B, #lde, A—FER GE—R
SR R —FHANEE GEo—F RS HH QD). (IID). (IV)

R(VID eGP, ZABHMRGERV, Hli—FRELNEW) IR
FREEEL, HAKCELITFHRY., LTUARECRERH MR
XA TR, Hlo—FRREBLERE. HERKBELNG S —FF
ERFHERELCEAIEES RS —FHBIANE G 1-TH) KRB
GBI TERA (_ffostR4s) £, XE “S48” HAMT
AR BRI RATHESRE. AAERLELALTFAMARS
X K4 2 b 4 bR kAR B A

ELTUHBEBHNA FRFHFEMFRESIL.

Ad IR FARSIEE, TUHEE CLHP/XABKGIERY
Folk B, EMAESTFELETHRE, ARARHIH LK FEHHE
Fedp X, DEHSFEHESR., —FREGEFREARSEDP)HH
10 XA F 1009FRSH, RARSEHH 40 R KT 40, “DP” EH/R
A¥aF b 5 (RAR) BAYEHK.

Ex&bd, HBBEGEHIDERE. RoBW IR NMR 94775
skfest o AR E D CCNMR RF &Y XARGF T AT, ARTAH
+ 4] 5,880,241 (B FHREH$H96/23010) %, BrHEAIAHK
HEE, —PBREARLSEFEESHGLSRFT LT B. L. Snall
%, J. Am. Chem. Soc., % 120 %, 4049~4050 7 (1998), # G. J.
P. Britovsek ¥, J. Chem. Soc., Chem. Commun. ,849 ~ 850 3§ (1998)

¥, B —FIAGHEE, FRAATHERARHE:

16
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DSC—— E T HEHENRE

CC——R A8 &%
CPC——F M % &,k
HOF — — 3 i &

IBAO-0. 65— — Bt = F T X485 0.65 B FwyKe) AL W&
FTEERR

MMAO-3A——4&H — 4 F TEH FEERR

Mo——# ¥4 F¥

McOH—— ¥ 5%

PMAO—— R F A &%

PMAO-IP—— X F R 42 bt (Akzo, F X ¥ 12. 8wtXay48)

PDI—— & ¥4 F ERAHKH 5T ¥ (Mn)

TCB——1,2,4-=Zf_¥X

Tm——8 &

k1

0

=N
\ o
——F
WA"
Ng
(XIII)
EXTFREAAATHFRAY, AR XIII) (8mg, 0. 015mmol) An
A Schlenk ¥ H¢ 2 5 20m]l £ AKF R KA. A 1-F4H (3nl,
AT %M T IR4), 34 Schlenk B F AT A TR, #
RHLR T A i mE £ 35kPa. m A PMAO-IP (0. 8ml), E & X B
HROEHAEHINR, 30 34581t mA McOH 4 LR %1 . H EAKR
A¥it&, £/ MeOH/10%HC1. MeOH HE B RA ARBR A BRI, R
BARAZETFR. #¥=217 £&XK4%. DSC(10C/min, N»);

17
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Tm=123.27C, /A% 100C. GPC(120C, TCB); Mn=1500, PDI=5. 6.
R G5 G TSRO RTH) AATIA TR,
LM 2

AL FRAXATHFREF, AR XIID (7. 5Smg, 0. 014mmol)
MmA Schlenk @i # HEZE 100l L KFEHBRARE. A 1-TH
(Gml, AéiATRMA T RE), H Schlenk WM FEHHATHRA TR
. HRIA T IFHmEE 35kPa, A PMAO-IP (0. 8ml), ¥
BERROCEALTHARR. 30 0458 it A MeOH R R H 40k, 3§
B4R oMit®, KA MeOH/10%HC1. MeOH BRE R A AME bk
¥, REALFTFTF®R. #¥=6.0 44 & X4 %.DSC(10C/min, No);
Tm=126.3C, % &4z F4¥e44&:Z 4. GPC(120C, TCB); Mn=2420,
PDI=8.0. "C-NMR S # & RBFFIATEEH 2. Smol¥éy 1-THh. X
HEASTHNTESXGIANL 2R 2,18H4). ERAFREFRTFESLSX
AT A. RERNBTEPAEST L.

34 3

ARLFRAAATHTFRA T, AR (XIID) (2. 0mg) AmARMH B
2 5 35m1 1-% (Aldrich, 99+%, B¢ ALO:it 3 B RA EE4LE
PFREFIHEARE. ARAAETFELAFANTRETRE. #
PMAO-IP (1. Oml) /m %] Sml XK FEF H BHFKHN—ADRAREM
FREGTRE, # 1-OHRLEAN ML TFRAUAATALFRIEY
100ml Parr® HAEREEZEY., FHBEIFARALEEZNRESOIC. RE
4% PMAO EkmA¥A 140kPa ZHMHRAEB Y. 10 458 N
MeOH 4 B B kb, # B4R witi, KA MeOH/10%HC1. MeOH H K
ERAMABEIL AT, RELEXEZTTR. FE=-1.8 G E&REH.
DSC(10C/min, N:); Tm=102.00C, &M%k 112.0C. GPC(120
T, =H.X): Mn=2534, PDI=2.3, "C-NMR £#7 (5wt% F TCB ¥, 120
CIEEEFIATEED 3 Inol%eg 1-CHW. AP ABH AT TA
FEGIAL2X2,18H). LENIARTFGRERTES X, AR
MEZEAABRASL L. ATLEMNAG M FEEX A
(assignments). D, E # F #3 B X & (assignments) 7o F 7| 854 A
T, A “P” RARSGHMAHALHRS.

18
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[ RE_ | PPM | % | BALE

3816.348 | 37.946 | 32.9 MB4
3716.490 | 36.954 2.0
3498.618 | 34.787 4.3
3455364 | 34.357 | 676 | _o'B
By

3415.648 | 33.064 | 36.4 4
[73320.796 | 33.010 | 2.7 D
3224.143 ] 32.058 | 10.8 | 3Bg4, 3EOC
3052729 | 30.364| 756 | y'B
3004.669 | 29.876 | 1417.0 yyB
2063405 | 29.366 | 50.9 3B,
2728.058 | 27.125 | 67.0 By B

2340.374_|23.211| 376 |  2Bs_
2200.176 | 22.772 |_10.1_| 2Bg,, 2EOC
1964.877 | 16.836 | 2.3 E

1412616 | 14.048 | 401 | 1B,,, 1EOC

x4

EATFRAKATHTRAT, AR XIID (6. 1mg, 0. 011mmol)
M Schlenk B HEZ 5 10ml RAKFEBAAL. mA 1-TH
(Sml, AéhitiFRMEHTRY) A ALKFE (1501), & Schlenk B
FHAATRETRE., FRMSHE 0T, REALHF BT H WA
% 35kPa. A A PMAO-IP(0.9ml), BRERGFEFALXFRM. 305
HelidmA MO 2R EH L. REARLHTE, XA
MeOH/10%HC1. MeOH ERERA ARB A AT, REAAEZT TR,
F¥=2.7 L E&E4S%. DSC(10T/min, N); Tm=127.6T, * A4
Fok o2 M. GPC(120C, =K X); Mn=2120, PDI=19.1. "C-NMR
AHEREFIATEES 1. 2m01% 1-TH. RABFTFTESXAT
EaX@FIANL2K2,184#).

Ak A

AL FRAARTYTRAY, #HKXIIID) (7. Sng, 0. 014nmol)
A Schlenk A B2 L 100l EARFEHBRBRL. MALKFX
(30m1) , 3 Schlenk BAEHHFATFRAEFTIRE. HRMAHFE 0T,

19
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RERTHAkiFHmEE 35kPa. mA PMAO-IP (0. 9ml) , EH T A&
R B EMEXR, 303458 iEm A McOH R R Z 480, FBAR
At k, £ MeOH/10%HC1. MeOH HEE R A ABK A AL, K
BAERAZTFTTR., P¥=1.9 L4 &X4%. DSC(10C/nin, N);
Tm=132.7C. GPC(120C, =& X); Mn=2900, PDI=19.1,

£&H S

o

/ \N“F —~Cl
={ | “ci

o

A FRAAATHTFRAY, #& XIII) (1. 8mg) #A Hoke H 4r
Aey 1-T8% (25ml, Aldrich 99+%, B WiEey ALO: it AR A4
EANSTFRLEF) PREHFRXEH. & PMAO-IP (0. 9ml) A P HA
¢ 2nl RAKXFEFTRENA TS, HRABESATFRETRE. #1-
DA EBANA—AFRBENGParr® HFERLBAN. mATH (T0kPa),
F4e B H B RO WMm#BE 15C. 3 PMAO-IP E R A 2| ¥4 5 s
160kPa ZH SR A BN. 81 4 Eillitim A MeOH R métak, FH
ARASMitE, £ A McOH/10%HC1. MeOH B & B £ A & F 4 £ 2o k5F,
REERZ TR, F¥-1.61 LHERAW. DSC(10C/min, N);
Tm (# =k Am#)=115.5C. GPC(135C, TCB); Mn=1090, PDI=1.8,
“C-NMR S M R B FIIATEEH 1. 4mol%éy 1-T 4. & 1000 4 CH:
AP RFGEa LB HFELI, TEAT.1HKEK1.4,

z

{XIV)

5 3649 6
ERXFRAARTHTFRATY, # (XIV) (6. Omg) A Schlenk &
WA, HERALKTE (Snl)f 1-SH (10ml, Aldrich 99+%, £
WEANG AL LR ARAFEFHNGYITFRLT). HRMEFREN
T A TR, A TH A eRIIH A PMAO-IP (0. 9ml) . 30 -4 53l
i MeOH/10%HC1 R A st ik, W EAKARSGHLIE, KA

20
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MeOH/10%HC1. McOH BR G R A AR A &I, RELARZ T Tk
FE=2.43 44 ER4H.DSC(10C/nin, N2) ; Tm (B =R Am#k)=123.1
T, 109.2C (%). GPC(135C, TCB); Mn=1620, PDI=8. 4. "C-NMR
SHERBFIATEEH 2. lnol%ey 1-TH. & 10004 CL. XA+
RIMGBE IR HFTRO0.8, TX10.5/KRE1 5.

E k4 7

EXTFRAALATHTFRATY, #H XIII) (3. 0mg) X Schlenk
BHA, FEALKFTEGnl) Ff 1-TH (10ml, Aldrich 99+%, £
WiEAY AL EBARALEFRGYI TR LT). BRMAEIFSRENR
FHRABAFRE. B THAF BRI mA MMA0-3A (0. 45ml, Akzo,
6.42wt% Al F ). 30 4Pl id m A\ MeOH/10%HC1 4 & $41k .
HEAEKS WA, KA McOH/10%HC1. MeOH BRERA ARF A%
A, REEAATTF®R. #¥=1.1 £ 9&R4%. DSC(10TC/min,
N): Tm(%F —4AMm#M{)=121.0C, ~80T (%£). GPC(135C, TCB);
Mn=1507, PDI=6. 6. "C-NMR S # & R EFFIAT EEH 6. dmol%éy 1-
. HI000ACLEAYRFGE LB HTRELY, T3S
Fo XA 0.5, B, LRI FELH (R A MMAO F4LH) L& F T A%
A, AXFAMATATEARRROREATES RIS EZP.

%364 8

ALTFRAKRATHTFRAF, # XILID) (6. 3mg) A Schlenk
BWHLA, HFEMAXLKFTE(Snl)f 1-K£H (10ml, F /A Na #47HK4E
8). HBMEHRENTRETIRE. B TH A+ M An A PMAO-
IP (0. 9ml1). 30 4/l itmA MeOH/10%HC] 48 R B sk, HEAER
A¥itE, £ MeOH/10%HC1. MeOH B3 & R A &AM L ekdF, K
EERAETF®R. ¥=0.87 £ 4 &X4%.DSC(10C/nin, N:); Tm (%
—hkMm#k)=122.3C. GPC(135C, TCB); Mn=2680, PDI=5.9. "C-NMR
547 (10wt% F TCB %, 120C) & RBFIANT EEH 5. 3mol%éy 1-
B, & 1000 A CH: R PRAHEXMEEHTE 2.3 AL
2.6, ATFTLLMNFHNMRABEXEZ. D, ERFHBEXRP TS
M, VA “P” RARSWEHAEES.

21
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HE [ oW k3 [ FAEE]

3857.777 | 38.358| 84
3820.931 [ 37.992| 586 MBy
3750443 [37.291] 74 F

3622.817 | 36.022| 35
3502.133 | 34.822 | 1038

3455.675 | 34.360 | 132.6 B3
3398.004 |33.787 { 4.6

3323.778 [ 33.049] 4.9 D
3274.116 | 32.556 | 81.1 3Bs

3223.386 | 32.051 | 18.3 | 3Bg,, 3EOC
3142.218 | 31.243 | 7.9

3080.808 | 30.633 | 30.3
3051.438 | 30.341 | 108.0 7B
3003.378 | 29.863 | 2327.2 yyB
2961.192 | 20444 | 43.1
2776.420 | 27.606 | 8.3
2727.835 | 27.123 | 106.6 By B
2688.310 | 26.730 | 74.4 4B
2449.621 [ 24357 4.8
2289.422 | 22.764 | 98.3_| 2Bg,, 2EOC
1994.654 | 19.833 | 4.8 E
1408.323 | 14.003 | 954 | 1B,., 1EOC

KB B

ARTFRAAATHTFREF, # XIID) (6. 3mg) A Schlenk
RHLA, HFERALKFE(150]) ., HRMEHREMNTRE FIE.
A T M A 3k M SF Am A PMAO-IP(0.9ml) . 30 44 65 Wit A
MeOH/10%HC1 4 R i &0k . ¥ Bl R AL, KA MeOH/10%HC1,
MeOH B RERA ARK R 3T, REAAZT TR, *¥=1.1 44
& %44, DSC(10C/min, N:); To(% —kAm#Hk)=127.2C. GPC(135
T. TCB); Mn=1220, PDI=9. 0. “C-NMR 9-#7 A4 2| X 1.

xK#kH9

A FRAKMATYTFRAY, #& (XIV) (6. 0mg) A Schlenk
BHLA, HHMALKFTEGD) o 1-KH (10nl, #A Na #4748
#) . HRMEMSREANTFRETIRE. A TH A+ BRI IH I PMAO-
IP(0.9m1), 30 S4p5HitmA McOH/10%HC] A B4k, ¥ EAKE

22
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At &, KM McOH/10%HC1. McOH H /& £ A & WA X 26T,
REERZETTHR., ¥-0.95 .4 E&RS%. DSC(10C/min, Ni);
Tm (% =k Am#k)=123.4T, 110. 6T, GPC(135T, =R *); Mn=2540,
PDI=5.3, "C-NMR S # & R B FIAT EEH 3. nol%ey 1- M. &
1000 AN CH. AR P RIFHHEXMBHHTE 0.7 KL 14,4,
234 C

A FRAAKATYFRAFT, # @IV) (6. 0mg) A Schlenk
RAA, HFERALKFTE (150l). HREFFRENTREFRE.
B T s AR A A PMAO-IP(0.9m1) . 30 S 4rE @it m A
MeOH/10%HC1 £ R B s%1k. ¥ BEARRAHiLE, 3 RA MeOH/10%HC1,
McOH ERERA AR RA%AT, REARAZTTH. DSCUA0T
/min, N2); Tm (% =4k m#)=131.2T. CPC(135C, TCB); Mn=1410,
PDI=20. 0. "C-NMR &#7 &4 & 3] X 4L,

410

A TFREAAATHFRHAF, # XIID) (6. 1mg) AN Schlenk
BHA, FERALKFTE (Gnl)f 1-/KH (10ml, BdELE AL0;
HEARALEFERNGS TR LY. RRMEHREANTFRAETRE.
T3 ok gL ML IF A A PMAO-IP(0.9ml) . 30 94t 5@ it m A
MeOH/10%HC1 4 R prs&at, K EARESHiLE, KA MeOH/10%HCI.
MeOH BHREARAA AR A AT, REEARZTTR, 7¥=0.82
G &EES%. DSC(10TC/nin, Ni); Tm(H =k m#k)=117.8TC, ~90
T (%). GPC(135C, TCB); Mn=1028, PDI=3.8. "C-NMR S ## X &
FEIATEEN 10. 0mol%éy 1-/& M. 4 1000 A CH. X H F A eh48
XAk AHTE 6.3 F/mL 509, FFEEHGCCHWARA, BAET
B AREN 1-KWEGFHAR L.

#H 11

EXFRALATHTFRAT, # QIID (1. 4ng) ZAN DA
6 ~6ml LAKRFEY, £ Hoke KA AHKA 1-AH (G0nl, LBhiEHR
8 AL B ARHFAFANY S TFREST). AKF XK (Snl)
PMAO (0. 5ml, Akzo, 10.9wt%Al FHED), RERKRRAFH, Hxk
ABANTRAEAFERE., F 1-AWRAREEAN—AN T 100n]l Parr®

23
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HEEBEBA. MmATH (41kPa) - B te 3. AR Bk o A 3
B G 10psi THHUAEBA. 12 458 itm A MeOH R A 8
b, BEEESMITE, R MeOH/10%HC1. MeOH HE B R A A
HRAREEF, REEAZT TR, #¥=1.6 L &X4%. DSC(10T
/min, N2): Tm($ —km#M)=123.6C. "C-NMR S ERXEFIIAT
BEH 0. 8mol%ey 1-/53%.
P 12

EXFRAAATHTFRAS, ¥ XIII) (3. 0mg) A Schlenk
BHA, FARALKTE(Gol)f 1-X% (1001, BdHiEHE ALO;
HRARAEFRHITRES). $RMESFRENTRAFRE.
J T3 A oM I A A MMAO-3A (0. 45m1, Akzo, 6.42wt% Al FA
W), 30 4 e mA MeOH/10%HC] 2 R Fékit. HEARSHiT
&, £/ MeOH/10%HC1. MeOH HRERA AR A LA, RELA
ETFRk., ¥=1.9 4G &EK4S%. DSC(10C/min, N); Tm(HF =%
Mm#)=128. 0C. GPC(135C, TCB); Mn=1716, PDI=7.0. "C-NMR %
# (10wt% F TCB ¥, 1200) R EFIFATEEH 4. 5mol%éy 1-/%
W, S 1000 A CHLARAPRFHEI/ABRKITE24, AX21.7H
ARELAATHTFINANBAELESFARIF TERETTATRAY
EXZP. ATFTLERNFH NMR o2 KX %K. A, B, C, D, EFfF &
BREEAZFFATEHMT, ik “p» RARSHH#YGAELRY.

24
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RE_[ PPV | d |BRXE

3990433 | 39.677! 6.8 F
3050917 [ 39.284 | 7.1 C
3629.166 | 36.074| 5.9
3792320 | 37.708| 533 | Wby
3752.270 | 37.308| 8.0
[3896.200 | 36.752 | 58.8 35,

3497.018 | 34.771 ] 94
3451.628 | 34.320 | 105.7 ay B
3398.228 | 33.789 | 5.0
303,031 | 32743 72 | 2B, D

3222543 | 32.042 21.0 | 3Bg., 3EOC
3139.773 [31219] 6.5 _
3050.081 | 30327 1268 | _w'®
.3002.535 | 20.855 | 2288.8 yyB
2960.883 | 20.440 { 56.7
5823646 | 28.076 | 66 B
2763.838 | 27481 | 124
2724856 |27.004| 1046 | Pr'B
2442904 [ 24200 ) 24
| 2288.578 | 22.756 22.5 2B5.4,2EO0C
2276.207 | 22.8634 | 17.2 A

5020.066 | 20.175 | 63.0 2B;
1987.937 | 10.766 | 8.0 E
1450.812 [ 14.515] 605 1

1407480 | 13.085 | 21.1 | 1B4s, 1EOC

#4913
ELTRAAATHTRAY, # XIID (3. 0mg) AN Schlenk
BAA, HFERALKTEGoL)F 1-K% (10ml, LaE4H4HE ALO;
HEARCALEEFRGITFRLES). HRMEHRENTRET RS .
B LA B A A ALEL:(0.3m1, 0.1M ERFIE/SRT)
B (CsFs)s (0. 0146 % F 0. 5ml F X ¥).3044F /58 iLAm A MeOH/10%HC]
EE A%, WERARSHER, HRA MeOH/10% HC1. McOH HRJE

25
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RAAREALAT, REARZ TR, F¥=0.21 . &RE%H.
DSC(10C/min, N:); Tm(#F —Km#)=127.6C. "C-NMR & X R
FTIATEEH 0. 64mo1%6g 1- /846,
&4 14

ARFREAATHTFRAPY, #H XIII) (3. 0mg) A Schlenk
BHA, FERALKFTE(Gol) A 1-H (10ml, BHFEHRE AL
HRORAEEROSTFRLES). RRMEEIFSFRENTRA TR
JA T3 A BB . IBAO-0. 65 (0. 45m1, Akzo, 3.5wt% Al F¥
¥9). 90 4 £l it mA MeOH/10%HC1 2 R Ak, HHAERSY
W, KA McOH/10%HCL. MeOH BRERA ARMKE LKL, REA
AZFFH®. DSCA0C/nin, N); Tm(F =k im#k)=115. 5T ().
GPC(135C, TCB); Mn=1957, PDI=8. 9, "C-NMR 4-#7 (10wt%-F TCB ¥,
140C) S REFIATEEH 8. 2mol%ey 1-/8M%. 4 10004 CH. X H
bR R AE XA B S TR A, A0, (WTERE/ARALRE
), AT TFINEAMNRELEEFARIFTERERHATREEZ
¥, A, B, C, D, ERmFHBAELRFNTFATEMF, & “p» RAXK
Atk ) KA.

26
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CHmE_| pPem | &3 [BAX
3991.407 | 39.687 | 10.5 F
30651357 | 39.269 | 8.9 c

3840.285 | 38.184 | 152 |
| 3802. 7371 | 37.807 | 179.7 | MB3, |

3753.243 | 37.319] 18.2
3706.251 | 36.852 | 200.4 3
3577.023 | 35567| 54 -
"3500.740 | 34.808 | 27.2
3462.214 | 34.425 | 345.1 ay B
3301,192 | 33.719| 7.8

[ 3205606 | 32.769 | 6.8 3]
3271576 | 32530 | 8.2 3Bs

3218.710 | 32.004 | 218 | 3Bg., 3EOC
3168670 | 31420 | 15.7_
3084.142 | 30,666 | 35.7
~3047.206 | 30.300| 3208 | n'B
7096.168 | 20.611| 35610 | 7718
2054915 | 20.381 | 64.8
2822483 | 28.004 | 104 B
2777083 | 27613 | 165
2727.965 | 27.125 | 3370 | _ar'B
2565.620 | 25510 3.9
2455.001 | 24411 13.7_
3282.076 | 22.601 | 245 | 2Bg,, 2EOC
2270.882 | 22679 | 23.9
[ 2020494 | 20.180 | 216.3 | 285

1086.774 | 10.755 | 13.3 E

1451173 | 14429 | 2068 | 1B

1397239 | 13.803 | 24.1 | 1Bg,, 1EOC
[7355.054 | 13473 6.7

AE: Me S AW HARTIEREGEMMNTFTEY.
E#HH 15

AXFRAARATHTFRAT, HXIID (4. Smg) &N Schlenk
SR, FERALKTE(Snl) fe 4-FE-1-5% (10nl, BaFER
8 AL EBARALAFRGLSTHRLES). FREESREATRA
b Bk, A LA M PMAO-IP (0.9ml). 30 4P 5 it
A MeOH/10%HCl 2 R g %1k, HEARRAHiLE, KA McOH/10%HC1,
MeOH HEERMA ARMARA AT, REAAZTTFR., *¥=4.65 2
G eXx4a%. DSC(10C/min, No); Tm(HE =K im#)=121.4TC, 100.6
T (%). GPC(135TC, TCB); Mn=1740, PDI=5.0. "C-NMR S ## %X 2
FTEIATEEND 4. Inol1%e) 4-F X -1- /K35,

L#EH 16

27
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EATFRARXATHTRESY, FRELSSW 2, 6-—B AR
(2,4, 6-=Z F R EX X B R) = K44 (1. Smg, 2. 86pmol) A —A~ ] K
i BMFE (Aldrich, £K 99.83%) #H A ##% 10nl. ¥ 3nl €4
0. 45mg (0. 86pmol) M MALR 9 F 2 XHHBEFA S0nl FEGEH
2. F 100ml A Cal. b4ty 1-FMH (Aldrich, 98%) 5 2ml #)
MMAO-3A (Akzo Nobel) BAAB—AFA. BLEHAAHIEER
WiE3)—A 600ml Parr®FEAREBH. RAREREH 120CHT
WESHH 860kPa, Bt —AEAHFEFBRAE., RORE#FNT 30 5
4. MTMALILERE. RFEARSGWLBHF AN ARLREE, ¥
=2.68 %, DSC(10C/min): Tm=126.2TC, HOF=212J/g.

#4) 17

EXFREAXATHTFRAET, A Sonl FERMEH 30l & LM
16 F) — BB ROEHAGF LI, FARARBHILNEETT.
3 80ml1 A CaH:4k4b &y 1-F 3 (Aldrich,98%) 5 2ml &) MMAO-3A (Akzo
Nobel) BRAAF —AFH. BLEHER HX B ZRKED]—A 600
Parr®FERABE BN, RORBERENH 0CELLMWE SN H 860kPa, &
H—=ABRHBRYBLAE. ROREHITION4. ATHRLIERH.
HEARS IR AN AREEE, REELZT TR, F¥=38.9
%,, DSC(10C/min): Tm=132.7TC, HOF=2267/g.

#4918

ARFRAARATHTRET, RREB44H[2, 6-—B AT
{3, 5-ZRFRX) XX TR} —RAL4k (6mg, 9. Tpmol) , H A KA
100m1 ¥ ¥ (Aldrich, XK 99.8%) F, RE#HA 20 F_RFR
(Aldrich) & F32. 3% 5. 6ml &5 MMAO-3A (Akzo Nobel) A i B R ¥ .
LHETHBEAHNERRED - NN RGEREF. 15 24K
HEet@RikdE, 43 3. 8ng GAAMAHN. T THRELK, &t
#HE 34 85ml A Cal: 4h4b4) 1-T3 (Aldrich, 98%) M B R BB W .
# 500ml Zipperclave®RK A F+ LA 165m1 T (Aldrich, &K,
95%+). £ 50CH 1. 0IMPa 8 T A A THATREGAHE. 30 445,
AFHELRE, RAARSCHIEHARAARLLEK, RELAARE
FF3%. #¥=1.4 %, DSC(10C/min): Tm=126.6T, H A& 118C

28
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g9 B . HOF=194J/g. GPC Mw=11345, PDI=7. 44,
2 1 3 3649

RARANRARETAGRHGSESWERE T A L EEH
18, EHAPI T RimALREK, ZEFHGRE 15 FHARFREH
A Tk ®, 43 2. 3ng HATAMEAHN . £ 500ml Zipperclave®
AEBHdEA 250m] T8 (Aldrich, K, 95%). /& S0C#H 1. 01MPa
KRB TRARSGRE. 30 046, MTMLILRA. #EAKX
Ldpitk, RAARREERGEAEZT TR, #¥=3.4 %, DSC(10
C/min): Tm=130.3°C, HOF=278 J/g. Mw=14434, PDI=6. 03,

29



