40w o B AL A2 R IL 52 (R38R

(20267FE9 H6 H 4-9:00~12:00)
#’ae: 1) KAEEXIOM, FiF@ZET.

2) %5: Ar: FA; atm: KAJE; "Bu: ETA; Bu: ®RTHA; cis: JAX; Cp: &% ; DMF: N,N-
—PEPEE; DMSO: —% &4; Et: T ; equiv.: ¥¥; Fe: —KHEk; g: %; kPa: F; Me: FA&;
mL: £/ ; mol: BR; MS: 4-F/; nm: #AK, 10°K; pg: &, 1002 5%; 1pM=10"2M (EE/REH);
R: e rt: £/&; s: #; THF: WA %"%; TMS: =F XL, rans: RX; pm: HKo

13 BEE (194, 7T%)

B E A PH; s AR = b w H BB UE AT ORAA, AR BEORAE 99.9999% LA b, FEHTAKEBEN
-V JE¥FHINEE (InP. GaP. InGaP 5%). WF5KH, PH; MG SA VM ST RN E P-C M P-O
H, ReS ERICRE AN LS.

1.1 PH3 & F B ES /K fif 50 A 8 5 3% 1) KOH KIS I W il 4%, F R 25% B4 9 PH3. 43915 H X 1 F
il & 7 VE I N 7 FE K

1.2 fELREHEWT, PH; Al#d &0 LEMA, 5tttk xMNTFER.

1.3 fEERFRIEP, PHs S HEE M, AM—M#) 2 H TP R &4 THPC. THPC 7£id & NaOH
ERR, ARSERERBPESR. HEEAMEI. 705 HiX AN N R N TR .

1.4 J@%, PH: % &A 5 BRAIIRE PoHae MR ARR P2Ha J5, BURTEAKIRIN SR BRR . PHy AREE, W]
A EEAL ) R 2 Bk R B R N PHs, B RN T FE R

1.5 PH3 g 528 = F R Lewis BRI RC &4, HBGEERE 1A 52 CRCEE ) 52, 52 T ot e (1) 52 M)

1.5.1 5 PR3 HiLL, (a) JERR OB EEIBESI PHs _ PRs: (b) PR BHEEAESI PHs __ PRs. GRS
XF. DT FTFRAEHE

1.5.2 PH; 5 '‘BusGa MAEM— NS BRSSO T, ) H TR 45 a8,

1.6 PH; 558 VY E ik e K 1 75 B4 &) GeAra (Ar = CeH3-2,6(CeHa-2,4,6-Mes)) N, B FGilid %t P-H &t
TS AE B T AL IR = 0(a)s BFAERH, B/ — 8 H — IR, 5 2EHEBR=Y)(b). 3 i H
FEW) (a) (b)Y 45 # 2X

B2 EVMHBENERMN 214, 8%)

WA B VEAL 2 S N S R BEAE A i . ZH AR B AE DR A dn R B P R AT, FEX AR R R B AL 24
N EIEZPEEIE . BIRIZE . YR ANE MRS B AT N, AT R A AR . R dEAG
PRI R R BRI T ARt 1 &1L .
2.1 SRIEF HHIE 2 8] 1) 5 B2 A B RN —. HTFIXER A ME “ S di(Click)—
FE, TR TP, SR EEEPE A IS e ok, Rk #FR N Click MW . H RS B —h Ik
Click [Nl 75 B — i & ek 2R, 0 FFiaf DBCO 53 % N A 75 BAR MBI, 15 iR
W ERIKER P L EE O . NI RN TE T 4 At e & RGHAT 46 H A BB AR RE

N. R
N” N
+ i
s —— QI
'R DBCO Azide R

2.2 biA R MNIEE ATEHUN N e . AT, SEhRERRFPEAR . MRELEY K FIREEFIRIK, B
EH N BN 125 S A — @ R ME . — A a7 1977 vkl ik WS A 5T 43 B 1 AR AL R FI W e BLiEAE . 4T
HS5TY AR EEML, WEIEIL Stokes-Einstein ¢ 7 LK EK
BT

= 3nnd
Hor D AT AR, nNEBREE, d A0 FRI/KE B,
2.2.1 3t Click e pBia] DR NEERGIANEAR P KNP A (T8 ~ 1.12 kDa) N a2 H AF647 (R?)

10, 310 0




Z4iff) DBCO, N4 B (77T & ~43.7kDa) & B A1 1 URiE & H (Ovalbumin, OVA), A 1 B J#1T Click
N RFEY) Co CAUR B A 1F pH = 7.0 FIZKIER T #URECN 257 um? 71 (i E &4 =Y) C 3 #X
DBCO chckl

R, Hae tljﬁﬁﬁﬁﬁﬁﬁ’ﬂl%aﬁ
(OVA)
HO,S
(OVA)

ERHNﬂO c

2.2.2 ZERPY R TGRS R OE SN E, Kk, REENTS & AF647 KICERBIIFTA 7 11 F
B BURHD = T D Horb xi B0 Dy ¥ BRI T i AT T M BEIR A BN B R K. 7E 1.000
mL /KIEHR A, RNY A FRE N 100.0 pM, Y B RN 40.00 pM o 2 NI 46 15 56 800 s B il 15 44
KPP EUREOY 131 pm? 57!, THREIE N F# R kdieko 87 M T —RRE, RV R EME BT
WA : c=coe™, ¥ co AR MIERE, k AREFTH, o RREAH S 2.2 G5 E, A/ HE,
= VAE Fl De = 80.1 um’s~', Dg=80.8 um’s ',

2.3 H—Mol e eI 5 N A B VA 2K R2CO 5 N-#2FE 3% FH L WV 1% S N FE iilig E (43 & ~ 953
Da), E f] 5HEHEBRPREAEHITABL RN GERFEEAN L), BB F; i E WS KAEKBRMN (G#
R BN k)RR G, Jlrﬁa‘%%ﬁﬂ’}iff%ﬁt?%[ﬁﬁtﬁj De=271 pm?s~!, Dp=65.5 pm?s~!, Dg =281 pm?s™!.

;:

2RHN

k2 ZR -
R’COOH = W\/ -NHCOR2
E

G m
100.0 pM HI = ¥ E 5 AN[FER EE ) BSA (Bovine Serum Albumin, 41 HEH, )J\_.liﬁﬁ ~ 66.4 kDa) &K
AT RN, pH 4EFFAE 7.3 WIS RIIFIT SR D AN 6] ¢ 2 LT KR
D(t) = Pqexp (—kt) + P,
BSA HIAFIFIGGEHRSE co RN IIZEL Piv Pav ANk W1 R PR

BSA [IWILHIRE co/uM | Pi/um? s™! P>/pum? 57! k/s™!
5.000 85 186 3.80 x 1073
10.00 122 149 5.48 x 1073

231 5EHZE k. PR P RIRER, H=E"TMMUEYRT AR D (i=E. F. G). ki~ kol co TR o
232 HHE M k. RT7: REF, H—HRA AW FRGMKEIWHFTELERREZLL,

FIE BHPEEREEAFTENIZE (154, 5%)

RAEMRER G B EE R E B ELOMER, B X brdEE & 100 mL AIKT 0.4 g, FFZ¢EE 100 mL
TiA %] 0.8 g LA Eo AT IE RSP RAEAERRSE NS &, T 7 FER:
BIR—: B 5.00mL BB T 100mL ZA=F, IKEBREAEREZEL. NEERP I 20.00mL
ZIHE B R, A 60 mL 2818 /K, XHZEHBGEIT 7o fFE 5, H 0.05005 mol L1 B & B AL FA bR 1A WK
WM. H pH WHIEMAE RN pH 1H, 24 pH {HX R 8.2 MH{F 1L &, dxXATHFEREABPIEER (V).
R T PR — PSS B IO 10.0 mL i =0 2 37% ) HBEVEWR, FE2J. HH 0.05005 mol L' {4
CENARAE IS AR S E , 24 pH 183 9.2 BHF 1L &, WRFEFEE AR ().
BIR = HE—EEREA, IO 80 mL Z&T/K, FHiginEA B LA % pH {58 8.2, FIA 10.0 mL
R BTSRRI R, R . FH 0.05005 mol L' 1 S AL BN PR THE VA TR 4k 22 e BRI, 24 pH A F 9.2
I 1B, R PriEFER B AAIAER (1)),

%20, 10|



BHE PRPTR=IK, 240 T EdE:

Vo/ mL V1 / mL V> / mL
B—IK 3.36 13.70 1.35
/IR
B=IR

31 AR _F, TEMAFRE, AZERMAGHFEIEH B 7F: RAE5H - XBFT).

3.2 WKIEEEMERME, FTEHITPER=. FETE=MHMN.

3.3 WEFTHAFBEBRESESEMGT, MOMET 10 K, 5XHFEHIFEBEBAELL, MM nesk
A28, eSS R (=4 TR, TAORREBPT), FRIRETHIW SR,

3.4 SEIG AR A R BUAT A B R AT, AR 70°C 5, ERRETE R, RAM#AEARHNE
= it [ R BV AT 9L, SEIR R ASZ R . URIAA Y B AR AR A A?

3.5 iHEEMESTPERA S E (AR, LR8N 90.08 gmol™!, HAIH g (100 mL) ™! FEIx~.

3.6 iHEEMEM T RERSE S E, BA2H g(100mL) ! R,

3.7 BT FH % A 2 A 0.05005 mol L' & E AL BNE 0K 2818 /K 1) pH [ A% 8.2, BT THE .
3.8 {EW AT AR AER P IR — AP R =, 2 0 75 2% pH fEE N 8.2 F19.2?

w48 NENRBIENAR BT EMFERIT 274, 12%)

EWIHE(Ad) & — P BEXTRR R 7, KPR A B Bk 5 1 sele it 7o & 80, R,
Ad =52 C-H #mIF C-C 8, RN KENIA (ND), HALEFEFSIER— R —4E52IR 1
Ad ZEEK Adn, SRIATTLLE RN Ad BB E=4 FIm ZEE SRR, TEPSAHET Ad. Ads ~
Ads F15 NI 1455

> Ad, —
80 ~ 200 keV

& Wt (Ad)

Ad,

Ad—4EFEIR TE R KA, WA
4.1 CUMRLE 25 Ad SET RN R ? IR AT IR RIS 28 AP A IR iR, HE X

(A) (B) (€) (D) (E) (F) (G) (H)

4.2 fEH-THRIFEA R ND i fEd, Ad Fi C-H 8o kAEMZ, Ha—Fdha{&Ad-2H) K 24 1 /AR
C-H %, MkE%5 Ad 524 H[E, ek Ad—2H LH L /00 RAk?
4.3 5H —4FRIRFER AR Adn 1L, HE n B FRR

4.4 FRIFIAG TR 2 s, THE LV RMEREE, i AT AR
W NN A 2 R AS .

4.4.1 f Ad 4% 1 mol &N . Bk (khmol™') | 400 | 380 | 435
4.4.2 h Ad A% 1 mol Adn, & n IR TFERR.

4.5 WL N RA RS ST Sk (TEM) BF5T B Ad 45 ND (3 122 B AHLEE . TEM 1] BLE R AHOW tH:
FH X FeHl, FIHEREHR TR, BT RETES AR ERAR, £ M0N 2 EAS &,
e R X . FEER T F— Ad £ 5 XA - a0 8 AN [F]E 1E] ) DU gk B8 A (B8 R ot
250 nm), P& A ZRET H B AR K1) B €0 JORE X N 1 1F AR 26 FE T AR IE A R ) ND JORE; 3k — 20 ot L BN
KO, nICAEZEE R HAMEFHESY], N EEAEME AR A EK R 5 nm).

%30, 10|



Tt

o

X F i
-'.l_:'.‘

' AR R e | e LT B
TEM W&, ] LULE BAZ 0 B2 i) B 7 SR (K R B AN AR B o E, wTLAAH “BR WoNse” (1975 S0 70 i T4 R
5] KA RN O R . 7E TEM B f2 R, BES & ERIRE S RIS AR R . BFACERE, £ TEM
B ARG R KR G, Ad 22 ND, 2 HAli&ie40 %1 Ad 7] DLZES AT
4.5.1 N 7 HFF ND [P 7= 2R B Rl 2R, FEAS R BS ZI6F A — X3 B, R B R b BB R B — sk R
ANE AL ) ND BRi 8 H 1T 481 . FRAIE 7 ks o 7 R 4R IR J5 58 200 s #il Ad 522451k ND J&
FARE I B R A AS TR A ) ND ok . AR 40 X S 50 - 5 e 7 AR AR IR 200 s I ND 7238, R 2 1%. 42
7~: TEM R 2|69 A L = B F KA FF 3 -F & L6935 %S, =T MBI B TR A 3K A,

SR [ A7 /nm? 1.0 4.0 9.0 160 | 250 | 36.0 | 490 | 640 | 81.0
#EHE 200 s JiT Fo Ry 2 40 40 30 0 0 0 0 0 0
SEAHEA R ND & 15k %5 0 0 0 10 15 10 4 0 0

4.5.2 FFH W Fh e HEGm B 1 (SR i AR R L S TR) N PN B R 8 SRR TR R AT Ad FESL, RIZE ND
HUEN20%~60%X AN, iR 5B ERAE (B4

HA P IS BT 8080 AEAERF LR R, AR 5T o A
BB, WMARPTR. 1€ 20% ~ 60 %L X E K, | AN B
ND )4 BOE R ARX T Ad IRIE T RMEB A ARE B 5

b, BB S = o

453 WAL T BRI Ad  C-H NI REARND 1% 5 o , R

. TEM L TREELZ 80 ~ 200 keV, MALE FE AW & | =400 ¢ |
FALUTIHZ AR C-H . ST PRE], M TN 200 B o, ichlyp |
keV. fEIFIEN 4.5%x107enm2, fEF4K 100nm PEE  « M S b AR IR | |
WEF, BAWERE] 100 AKFH Snm 1 ND Biki, 241§ 2 W o (10° e nms'") |
SRIE T C-C KN 1.54 A W48 FHSAE, B . 0 8 =53 |
FUH LB ND RS fedh, —/MH T 2 C-H & ol lomm [° " =
B R . —————

B5E BWREW 304, 12%) TR RR (107 e nm?)
KB TTaAHE X Y. Z=FooE AR, H X,

Y AMHEF, Z AHEF, A SRS e ANIE/NER . X A Z AT ALEAE 1S AH R gk, H2f

BEEZERTY. WTFEFR, XMZERERZ, SN XBEFABE I 6 MiBYWHZ &1 54,

SR XZ JZ 9 3 B ACH 5 R g B EE AR RS HERR B T A HE B T il = 4E 458, B Y B 0] LA g )\

FARZT R . AHRE XZ =22 [8)J2 BRI\ AR 22 B n] PLER IR N Xuens HoH n 9\

T  oh X B o %45 M 5 20 M e e T BR B AR AR AL, E— AN S @%;%;6%;%55
I 5052 EbL AT 7 01 B R 70 V7 B i

5.0.1 AEFERIN - AERRE D, MRS b Ehxgrs O 00000
AL B A LA O O O O
5.1.2 HIAIHA XZ J2AETE R 2 /b R 262 0\ TR 22082 3508 n mEiEsl O O O O O O
HAT AR, FEit s, D0 0@ O
5.2 4 XZ IR BT (R IE ST T B MR T SR, TR AR 25 MR 3C A

GER, Y XZ SRR B R AN T B AR 7 SRR, TR S R 2H @ O

gk, EiRgidh, YE -5 T HAAE R rEam ) \mis s .

5.2.1 5 2H B M2

5.2.2 LA X @ fETi s, S 2H MEMSERP TS Y R R0 82k

5.2.3 {£ 3C M1 2H BUg5#, &8 Y B0)/\ERsn) DA fr 7 01T i%ER? 5. g, 2WMEA,. KA £

AL TR0 %

5.2.4 V% EEHAHBAERHN, 3C A4 2H R i —Fh &5 4 B g 5 & e e
5401, 3L 10m

Ui B .



& 3C Bfn 2H BZEH4h, XZ JZ0]

1 t sndn

L[] e, 5 37 7 RIS 7 B R R SRR ‘i

MR, R E TS, AR

A T PRI IR R, SR

KJi AR S, gL X2

B (B ST 11455 R L]
ATLUA h 38 ¢ #om, HoE k. ikt 6 o KHRAREX;
SAXZ BT E R R, 7 % I
HEEIE M h HiELE A XZ R 8 | AL
TR MR, W ERIE N e 9 ) © CHATMBAE ST
8 5.2 ) 2H SEHI RAGREA XZ/ZHUL 10 o) alee <d TYH\HiAAZB
hERIEA, BEEETR2E M3CE 1 M @Te @ %®  |. mrtiwmtis
RIS XL HARE, £ 2 QR O al@ale f"{'ﬁf:“;ﬂ;i
ST 3 R D udiRe 48 S
53 GHEIH AR B FHGHTIE |, Bl s W, | mmren

T h B E X N 19w 5 . A B

5.4 (L&Y N FFEZFERSL, R

No By yHIS, 3N XZ EAFHERBER (h 88 c) MIATAELGH, H XZ JZ 0] DA N AR i) 5545 5 R 235 HE A
B, Y GiEei o e /\EgEsi, RS EREE d 8 X EE) N, BEE K IF
o, BHEYITT R Ea— B —y— SHEMAHAR, X XZ EHFERAE . Sa: yRomMmiid, —
iR 3CH; A—FAxHM, BTATEHE, HEESE a=57127TA, ¢=14.0499 A; oF1B45I%F B 1 Al
I R HERR %)), %) 14 hhehhehhe..., 351 1T 24 hehehe....

5.4.1 S THE G, h A c IR, BEAMERIFEROR, IR H .

5.4.2 {EyFl SPIMp AL, BE—FhXS R 3C RIS ? PHE

5.4.3 5 HoMpX N HERR S (181D, FEudB .

5.4.4 7NJ7 451 xH HPIHERUFZI, h AT c $0H M EEH (he) mTRER 2 /D2 HiRAFH.

6 FHED PREBEPIRSTBMNM (30 45 13%)
YRR B &R <R RS UGS, w15 B A RG22 BN 9K R, RN & T
o FRFFALLIEFESE. IECKABER], S 7 HBOEL RRERCER] CsPbBrs H580 &1 5. ANl A
%ﬁ%ﬁ% PRI . ISR 4ERE, RGUIR TR R~ RO ) A AE A .
61w§ﬁ*ﬁﬁﬁm&5ﬁﬁﬁ
LR &AL B a2 EER. EE. HA KT, ol 0 g hn s A7 3R AR AR R 35 45 B B H RE R 38
%DaﬁzwalmumM*EEﬁ%%ﬁﬁ%ﬁ%é%%%lmwmmﬁ,%%$%%1mnmﬁaﬁ
WM BN 1 nm /N
6.1.1 THE/INBE I N,
6.1.2 iHE /A E G BRI EAAL,
6.1.3 1HHEHATIE P IE ORI S AU E B Ins=AG (BAL: D).
6.2 - FARYIK & B PR AL S
Y FEM B RS 48 /N B GK B R, KNI Fi28h 52 R, JFERITOZESE 1) L FREZ AR N B B H
FHES, SECTH S50 2 (8] A B AR BRI K2 Ey o 2 SRGK AR BR(ES T E T LN
E,'=E; +E.
ﬁ#&%r@%ﬁ SRR e, AT HBFERB AT . ARTERAFE, ERIEX D5 N:

ERIEHHM: E. = 2, :T:'CEP NEREHAFEF 12,
Eéﬁﬁﬁﬂi#ﬁé: E, = ( +”~"’+E§), A Loy Lys L A=HER TR =TT RIRKE.

IR R A 1 s s 0 BN TH B0 ERS, T BRI EUEI N 1 0" AT A SR & (i+
%} me = 0.15 me Al mp = M4m%%ﬁ%?ﬁ%ﬁmﬁﬂﬁzjmrQW%H&W@ﬁQ%% R, h
mp

BB R, FEAHM e=1.602x1071°C. & B*i = 6.025 x 10738 Jm?=0.376 eV-nm?

6.2.1 K i i)y Bt A PLIE I WSO G 1S A4S, (B8 YR TN &= B SRR s i B, A4 ?
5501, 310 7



6.2.2 NI SIRGK F AT, KA 100keV & REHE F R “BBS” H/> CsPbBrs 99K M. %
100 keV HLFHRAEMP B FEHIZE 1 nm), FUiB 4 B A8 -0 & 599K 5 1 B
6.2.3 =FPERIEZ CsPbBrs 49K )3 4243 7l 4 3.00. 4.00. 4.50 nm, SEI6GMAS A5 B EL 4 51N 2.880.
2.628. 2.561 eV, {i%E CsPbBr; MBI ARNEH PR Eg(BEAL: eV). BT : ZARTH dbdl, B4 A 2.200eV,
6.2.4 XHHBURGIER AR, MG HL J7E I CsPbBrs Bkt Bl E/ N 2.710 eV, KiZBik il o R 2
0.01 nm).
6.3 FKmIIETREH 5ok

PER 2K i T Re gt v] LA B BB A T8, HS B2 RITHEAWANEMN: (1)
FAEH B HEB TR me, MAFTSARAEL ) n nxv nyy n FETHT LU 1) 1R
6.3.1 5T RARHZIN &IER 4 MRS N E TR EAES . 2784 E 123) X
~nx=1,ny=2,n,=3 MEER). HMBFELFTEEERY PFH —BRKSERESZ RS EN 2.385eV, it
HAZNAK R IILK a FEFEE 0.01 nm).
6.3.2 SHHBTFEKFERAM (Le=Ly=2b, L,=b) Fi3hit, FH—EUKERELR AT A& FH S E I+
£,
6.4 2K [EAN R HZR THIAR iR I 8 —JE Ve AT

KPR LR AR (A R B AR RN, B4 m2-g V)& RAE LR i 1 A0 s B e e 2 8. 25
°C. 100 kPa IPKf 5 g o0, R o /K ZE B AAR AR, FENERER KRS, I EmH #HE RN 1652 1.
SRICEAAR AR LR As(FEHIE 1 m2g™"). 241 25°C. 100 kPa i, /KHIEIHK S1o0=0.07197 N-m™!, K
RIHTK S HRE R BN —1.49 x 1074 J- K ' m2,

B8 BAENEERE 24 7, 10%)

FH AL 22 7 iR 0E AL No, R A JH i NHs 83 & B InE & B &9, B Pkt . — 20t
TR Z MR 2 &R SV HAL T I Ny AL22E R, &7 THF. CH3CN Hidt4T, LA Fe/Fc® HLsf N Hap)
B S, CHIE THE H1, @°(Fct/Fc®) =+ 0.64 V (AHXH T bt S HLAR) o
7.1 Mo 2L &9 24 Noid 5 pl NHs 1% WAEIL 7, Mo(PNP)L; 2 H i it AR, 1€ THF iEiEA R+ 5
N2 W, 546 9(PNP)MoNI (B FhBC & 45t an B FaR), 3 — il it 745 & 758 N F5 468 NHs.
7.1.1 7E(PNP)Mol;—(PNP)MoNI ({15 4L i #2

W AR Mo BRI, Mo MREBIY  —( 1P Qﬁgp@uz o
H95, XU Mo Be &4, A HLEL AT 5 . 8 ey 2H", ze-)’ \
DI SR PNP (R : REEE —FLELEMX R gt "2 Ny H
BT, %@ R55). y ; :
7.1.2 SKIRLEREKM, [A1(PNP)MoNI FH I Sml; gx N f?'{_
LU R AL R, BN E sman L V g

A1 Sm(TID)AIAH H.A% 4k, (e gt AL TE T B B 5% e e
¥ah 11, Wl 2 s, £ 2 KL TEIA A
ANFHM )R, FE4a HHAd Mo & . SRk
B =AY E(PNP)MoNI « Sm(ID)AT Sm(III).
7.1.3 EALHERE M S5 RT R FABERIMTFRAIL, B 1A THME 44 . £ THF %5759, LutH*
(pKa = 9) AL BURAL T ColHT (pKa = 10.4), UiAHFEHI.

7.1.4 UL (pKa = 16) N5 F245 7RI, W46 B4 ALV R 35 22 5 T LutH i 725 PRI s 14, (EL 1 BE VIR
Hil. WFARWZE SmIDA SmII)FIAH B2 2] T . 25 HH T Rerg JE K

7.1.5 & THF HEAR 226K . & 2 F B F1 C A B ¥ AL 1)~ R Al FE A 29 8—-0.9 V; AN Smls B,
NH3 AR A Z2-1.6 Vs A Smls f5, NH3 ZERPIHEFHIEFE£2)-1.45V, Sm(II)A Sm(ID)AH B L1
P 3 R 29—1.45 V (DL EE AR HE A BB S AE X T THE
i) Fet/Fe®). Z R FKIE A R4 Lo* /Lo 1) HAK
HAHIE (Ln: WIRICER, R HH A HEEE AT
PROESHEM), FINTE R s KA Lals X B 1 A ) Mo FEMEEALFTERE R B FH R . BT A IEFRE R,

& oeu, 410 m

Ln Sm Eu Gd
@°(Ln**/Ln*") -1.55V 035V BV

1 Mo L fl AT 145 R 454 2 SmAp 3 [ Mo £ fic 5 PIEAL 1 34



Fid B H H

(A) Euls 1] LLER&F+ Mo FE4# A0 71 R 14 BE

(B) GdI; 1] LAF& F+ Mo JEMEAL T4 RE ;

(C) Euls A1 GdIs #1Jci%He - Mo At A0 571 (19 14 HE

7.2 UMl X AEATR], KB N F2451&, THF AR, Al A5 Ny S #0E d R sl NoHgo X 1Y
fil 2% HiEW TR : B 6 mL & 5 mmol NiCla [ 7K ¥ ¥ 2% 12 1 0 & & 10 mmol # 1,3- N — i BF B4
(NaSCH>CH>CH2SNa) /KiEHH, KRG OE AR HE 2 h 5 I8k LD ERE O A ERE . FIERN
IINEA 10 mmol PYIF T #54k 5% "BusNBr (C16H36NBr) HIZKVEW 8 mL, JRESE RFFLEMEE 3 h, HriliRSE
O hls, IR R AR S KBESR, BT, 93 Xo g REWH: X o FEIKT 2000; HoxE4dA
AN: Ni: 15.7%; N: 2.50%; C: 47.1%:; H: 899%. X F&H —4 Ni-S HHEVWE T, HPHA Ni &
T NI DU 5 R AL, 5 Ni BCAL RS A AR RIS X 7R SH 4K, HIAE Ni &
HBE L .

7.21 5H X PR, AR aeE 1 ik X A4 Rk

7.2.2 HH X PIHEFRISEM.

E 8 AVMERELES 2047, 5 8%)

&1Kmm&moﬁﬂﬁ%%%$ﬁ%ﬁ%#$ﬁﬁ(xﬂﬁﬁﬁtﬁﬁﬁﬁm%%%&%ﬁ%%ﬁo

8.2 AN LLNIYAEEAE K IR X MR BNt ATHERT «
(a) CH3(CH2)30H; (b) (CH3)3COH; (¢) CH3CH2CH(OH)CHs; (d) (CH3)CHCH2OH
8.3 fram st A i 8 PEifyat:

8.3.1 BT A — AWt : HBr Her  HBr HMe MeBrHwMe HjeBrMe
8.3.2 A JLAF S Stk : MEQH“MMEﬁﬁﬂ* ”fi£& S B
8.3.3 J& T XML AR 1A ; - £ G H
834 BT M+ : :

835 L E/KBERAGR MM RA  H)eBve  HYe HMe BrjleBrMe  Brjle HMe
A . i H Br "% T T " H Br Ll oy
8.4 7 iE A H B AR TR &40 25 A 57 6 ! J K L
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