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1-1 FiE N, S5 E = [HN(CH;);]Cl 5 LiBH, 7 PU S A M o

1-2 B SIEN SoCly HRA5 B —Fhik 35 Cfl 4 SaNy Al —Fi HAT TR 707 S5 R I B

1-3 FSHRAEEH SRR AE BUSR HOINE R B A5 B — PP IR SR AR R AR v S, R s eIk
R A B Mo-Mo 4b &AL B U6 .

1-4 LU -5 A D RS PR AR VA RS B AR i SR i, HLRNE S V5 TR S 5 R 1A o

1-5 3 A [E R Xe[PtFo i ACR s N, B

Yl 1D A IER R TR 297
2) . HIER, (ERECE 0153
3) %Eﬁﬁgiﬁi%\ /ﬁ'ﬁsfﬁ:%‘, “_,» Eﬂz “_» :[:éjm*

1-1  [HN(CHs):]Cl + LiBHs= H, + HsBN(CHj); +LiCl

12 6S,Cly+ 16NH; = SsNy + Sg + 12NH,Cl

1-3  2Mo(CO)s + 4 CH3;COOH = [Moy(CH5COO)4] + 2H, + 12CO
-4 3Se +4AgNO; + 3H,0 = 2Ag,Se + H,Se0; + 4HNO;

1-5  2Xe[PtFs] + 6H,0 = 2Xe + O, + 2PtO, +12HF
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2/ (114))
2-1 &8 M AHIEEAMMER RN . M 5 F SN AR BEIZS =PI #E 50°C, IEESRFFAEE#S
wHEAEY A, AR MBIRESECN 62.53%. £ T, ¥ ALFEBIECHEY B (G
H70°C), BH M PIFEDEN 66.69%. M 5id8iRAEE RN, 7F100°CI#ERKEHEY C. C¥#H&
TR KOH T H 4 ik D, D i iaZ 3215 b5 E, M1E E H I = 73t fe
D i/ T4 0.28%. L&Y B fEHR FANEMAK, B M-M#. C o FR2IENmAEME, D
SRR R\ AR, E BT AERE\HART, EF D o BB HEadH .
2-1-1 JE S AL B s
2-1-2 it B 5 D I E T EE R .
2-1-3 FHAER D 1N T FER.
2-1-4 A E ks
2-2 &J& M 5 KCI A CLIEA IR mE F, F 5 Ko[PtCl ZRH A & . ML R, F A%
RAAREAIE R M AR B EH S &Y G. G MIBHE 7, A M BIMmER A Es N E
I, SLEZLINNRHE TR, MY SECA, HER TS &R N0 2 5.
2-2-1 5 F N TR
2-2-2 #EFH G MEAIFE H G WIS .

A: OsFs  B: Osls

A 12l ME,

M, (M)
M (M) + 197

n=6, M{M)=190.26

i A N OsFs

LT QD) BiEE, 3 n=5 U B9 OsFs

=62.53% {3 M{M)=11.880/0.3747 ¢ 31.71n

B M (MBS 6 B M-M #, e FREMEUE F

0504+ 2KOH = K:[0s0s(0H):| 14

D 4 Ko[OsO4(OH):], ot Os W5 404 51.91%. M £ E th a5 i sr 4 te e D
BEA desl, M T Os B SULETERMR 1 (HAC MR o7 B4y B o 7, (HI N,
RLiZ A etk S 25, O—OH, D & vdi ey Ntk i, E P& TH
KR NmfEd A, W E M D M BEA . BB FamrEoERE, SHh
Ka[OsOu(OH)6.]

190.23
78.2+190.23+16m+17(6—m)

f m=2 W E A Ky OsOx(OH)] (143)
Os + 2ClL + 2KCl = K2|OsClg] (1 43)

G NESED, A N CL AR AR 7 (N P EEEE CL 2 ). A M SHRER
ERE LI, WU M-M & BRERC R sp 444k, RfEE N, MWF ARG, M BH
AL (+4), B N¥FMEFR A 5 4 CLL i M EBRARSAL, I G A [0s:N(NHz)sCla)
Cl. (14)

=51.91 %—0.28% 14

H,N NH; H,N Nm, |

Cl—Os==N===0s—Cl
/N . /\
S Ry LY N ILN - NH,
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BI3IE (109D QEHEANYIKSH

3-1 Q HYHR AR R I OVR G B HTER SR . 12 S KA IEFMAT, Q Sk T30 @&,
HIEAF P OEAERE T, 7RSSR 0.5235 nm, &/R%EHN 1.98 grem™, il
R Q 2R TR

3t 393
SHER, WS, I, SAEOET. EFREBNERR =% (14)

T =S (19) SRAETHEARTUES.

T[SRFE8 M=13291, Cs, $TE. (14)
RELER, THSKITEIERES.

3-2 fEIEE N 300K, JE5E 2.37 GPa~4.22 GPa 2514, Q B H R 7R A L 7 B R, Tk QI
o 7£4.10GPa F, Q JETFHELE N 02115 nm, THEIEME T QII AT &S5,

3t 2 5
STABTHER, AT AEOET, BFEE =25 (14)

B &ESEa = 05948 nm; (1 4)
NATVERYS, ZERiEIR, UF 1D
3-3 Q 5ERMNATAERARERAEA. Hh, QO &Mk, nTEERETIEA
QI A, [3Z G EE R PRI\ mA S . OQs /\ A IR ER: . & H KRS 5 CF
(A, By Ceeeeee ) Fox Q JETEHG, H/AETRCFERE (ay by e ) KA T EHA,
Hortk (O) RRZHAE, SHEHENE QO @ik ZREMIMIHER T, I AWz W) & M
RFESRA,

35

AcBLICbABaC[JACBLICbALIBaCL] (2 4»), & F=IRFMA/NE!

A=A REME. (17)

3-4 MR FRE T AL, 5 Q0 IFY S i B A AR T 1 5 B

3£ 2 4

—NEEmS (0, 0, 0), HAAMELERODME (2/3, 1/3, 1/3) (147), (1/3,
2/3, 2/3Y 41 4Y) .

A5, (00, 0) 117, RE (0, 0, 0) A&7,
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F4E (124

PRI (UD, BPJRAPEIEE &, s MR & 8RB 1Fahs. TR UK 2 ik = 5
VAR E Z T4E. Sandell-Kolthoff /<, BIffE-1 (1), WHERARIEFEFE Ce* N Ce, w1
-+ UL . UL 0 E bR i fE an

7E250 pLIREEF AT mol L 5 AR ER %1 mL, JRA1)5 B 1100 °CHI L3 B rh i 4k60 min.
AEE R G, IN0.025 mol-L 'V A R ¥ Wi2.5 mL, 7843 VR 515 MCE 1S min. )5 i1 A0.025
mol-L 'R RET %% ((NHa)sCe(SO4)s) 0.3 mL. FEEFITGE SR (1) Jg, WEFE TR Ce* 1)
B

4-1 JRAFDHT A BRER ATV M, SRR H AT 4 2

4-1 B R

AL R VR R ) B H
(1) I A R e R S A S B PR P AT IR SRV E R T30 (170
(2) I FH I Bt IR B PO 13 ' R Bk PRAEAS B B € T4 o (143)

4-2 V55 H AR 7 vE S M EICe*/Ce*t . T/ H3AsO4/H3AsOs Z A8 KA N 5 FE R
(BRI Pcet+/ced+ > P1, /1= > PH,As0,/HyAsOs )

4-2 B
(1) H3AsO; + 2Ce*t + H,0 — H3AsO, + 2Ce3Y + 2H™ (140
(2) 2Ce* + 2I' - 2Ce* + b (14
(3) H3AsO3 + I, + H,0 - H3AsO, 421~ + 2H™ (140

4-3 SEBRIRFER R 2 AR 265 R E N AR URE iAW, K LR SEIe it FEREAT SR I8, FrillRE
T IE AT 6 VAT I 58, BT AR IO FEAE 43 1) 0.790. 0.815. 0.842. 0.808. 0.851. 0.859, it%i
SRR RAE P38 o B R B . (TR BT B B S5 WO BEAEI R P T R p=a + brlgAs, p B
JREWE (g L™, ANKNIIE ¢ WG, a=45.715, b=-311.09)

4-3 B

YR LRPERA T RE:  0=45.715-311.091gA,

RN TS BRI R RS P L R K (ug L) M

77.56, 73.35, 68.95, 74.52, 67.51, 66.25 (0.5 41)
SERRIRFEF R R IR AR N py=2x0p

HHHEER N (ugLD: 1551, 146.7, 137.9, 149.0, 135.0, 132.5 (0.5 41)
PR REE PR PR R EIREE N 0w =142.7 pgL (0.5 73
4-4 41K R HAsOs [IHIER KR B I KT Ce* W IEH FERT , TR N SN S FE e (H3 AsO3) AR,
MATH;AsOs N RN, XFCet N—H/I N, N R BNk, NI E N ¢ B o 5
HNAr: MR R IR, EFEECSH TN, 1% N R BNk, Cet AT [ B 28y —

P R R L2 B H AsOs PR HLIE AT, BT A eI =cus(I)o  SNIFE] A ¢ I P A5-14 220
JCEEAE N A IEHES A I P TRk e (D) BP0 EAR E R RN LR EPERE

F4Tm HL21m
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RFEAZ, EERXRN D A GHME TR ) WA 1 BWOCEARM AR 355 $ik,)

S 2
44 B

H;AsO5 + 2Ce** + H,0 - H3AsO, + 2Ce3* + 2H*

H— B SRR T FEN— de(Ce*™) /dt = kyc(Ce*™) (D (1)
DCe*" + 2I'—2Ce*" + I

— RSB TFEN — de (Ce*t)/dt = kyc (Ce*) e (17)  (2) (15
FIT LA, 05 PR ) e 3 2 Ak 43 7 R A

—dc(Ce*)/dt = (ky - c(I7) + ky)cppar %5

4+
B, A ML = (ko (17) + k)t

ci(Cett)

e - Lo M (- (17 i
ce(Ce*ty 4. Sl lnAt = (kg c(12)+ ky)t C0.577)

P& Lambert-Beer &£,

He(1)=0, WFAIMPIIEAN (D HATE 2 =Tt

. _ InA
..Ct(I ) = ?:‘

4-5 SN E NS min, p(I) =0+ S0A1100 pug L' IO EEM AR TR, T 520 Bk T 1E .
AE S RERE BAR ROE R

(0.541)

1 . _ lgAr 1
——InA,, 3 ¢ (") = - lgA
kyt ts y t( ) 2.303k,t  <2.303k;t g4

T
A 0 50.00 100.0
(pg-L™H
A5 min 1.460 1.316 1.178
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4-5 F 5

Hi 4-4 FRERIE o155 5E BIMEOEEE A sE BOC R AT 15

__InAp—InA;

k, X 126.90 x 10°

(1) =5 min, =50 pg'L": AcAsmin=1.316; =0 pg'L': Ar=Asmin=1.460 fEA I

"
InAg — InA, . 03784 — 0.2746 .
g =— X 12690 X 10° = X 126.90 x 10
pt 50 x5
=5.27X10* L-mol" min'= 8.78 X 10> L-mol!-s™! Q577N

[(2) t=5 min, ci= 100 pg- L : AmAsmin=1.178; c=0 ug'L': Ar=Asmin=1460 XA I

=
InAp — In4, 0.3784 — 0.1638
, = ——————x 12690 x 10° = x 126:90 x 10°
pt 100 X 5
=5.45X10*L-mol!'min"'=9.08 X 10?> L-mol™'-s! (0.5 77|

ko= (5.27X10*+5.45X10% /2 =5.36X10* L-mol-min"'= 8.93 X 10?> L-mol " s"!

(0.5 41)
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B (164 HABFERE

R GIRZE R VR B S IR R, KEHE SRR, JREB AR iE G . RIS %
PREE AL, HTREIRIT S N A 2 R . A — R B RIE T REUR, SRR IARL. SRR
MEEROR K EINGE . AR E D NPIR: 3R, LR NIREL, BTSN RSl
CPIRML BRENIS A B, RAEMREHIIRENA A . R R AR50 (AHS
NGRS }9298.15 KM, 4540 R PO B AE FITAIE 7 1T 28 X 1] 1A 2 56 P TR I B 4D

FARYI B IR 2R
% ﬁ Aan? AfGS Sn? Cp,m CV,m
- (kJ - mol ™) (kJ -mol™) (J-mol"-K™") (J-mol"-K") (J.mol"-K™)
Hax(g) 0 0 130.68 29.10° 20.78"
Oa2(g) 0 0 205.14 29.10° 20.78"
Na(g) 0 0 191.61 29.10° 20.78°
NO(g) 90.40 86.70 211.00 29.10° 20.78"
H>O(g) —241.82 —228.57 188.83 33.26 24.94
H,0() —285.83 —237.13 69.91 7529 —

AR RIRRUR T 0 T I BRI

5-1 2 mol Hy A1 1 mol O, TE4aHVE Z84W A N e WA VRS HoOy 2R N IR . LUANTE N ATA Y
FUNER RS, WIS FEMAH 0 (>, =80 <) , FHMEREER.

3t 1 4

> 0.5 49

AH=AU+VAp, AU=0, B, BERZETE, piK. (0.55)
5-2 % Ho 5t B50% 0535 (EHEHCA 0 Ns = 1:4) RS . BB S SR AE RSN SR,
SR SE R (PN HGEFE) , N IERE R R KSR BR AR SR . REGUUA SIS H298.15
K, JE/7N100 kPa. (1) iEit51 mol Hy 582 REE /G M mIRE . (2) BRI 5E 2 BRE ) B e i
FEAT1750~1800 K, ifMHATT2ME U, A58 &R 5 R Pt FE R 7 KA Ny
Oy A NORI [, IR R A

#
3
=
\

/|

[\
—
=
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It 4 51
PL Imol &S WM, W O it & 50%H), HSARMYIB &N
n (02)=0.75mol, n(N2)=3mol, n(H20)=Imol, | n'(02)=0.25mol,

H,(g) +1/20,(g)——H,0 (g

:)K.];(:éloz ImolH,O(g)
3molN, S 0, sau=0 (3);12123110102
T, =298.15K, .

p, =100kPa

Nﬂ AU/

ImolH,0(g)
0.25molO,

3molN,
T,=298.15K, p,

(0.5

AH =nA HZ(298.15K) =nA HP(H,0,g) = -241.82kJ

1

AU, = AH, — AnRT =[-241.82x10° —(1—1-0.5)x 8.314 % 298.15y
= —240.58k]

(14

AU, =n(HOXC, ,(H0) +1'©0,)XC, ,©,) +n(N,)XC, , (N )IT ~T,)
=[(1x24.94 +0.25x20.78 + 3 x20.78)(T" —T)

AU =AU, +AU, =0 (149

T=12899.72 K (0549

AH® = A HO(NO298.15K ) = 90.40 kJ - mol™ > 0
TR (05 4

VBB, FHEATRI T IEFIEAT, JRIERTE M NO RBITHIEHM. (0.5 )

5-3 BECOEIR LRRVUPPAREIEIR, |32 AT WL, FRARS AR BFTIEIA B R 1 DY A vl 3020 SR AL A«
(D) Za30 K48, (D) TEEFR: 00 LRI V) HEEFERRIRIGE . ZEATRERp—V~E -
T

P 3(p3's VZ‘T_\)

4py.V.13)

0,
Wp V1)
(0] vV

5-3-1 iHIEFIZEA LR EWMT —S7 E

2py V2 13)
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T , T .
3(ps, VT - . 7 .
@11 2po b1y 30T 202 VaTy)  3(psVa.T3) ! 3(psVaT5)
2(py, V5, T) :
/ 4py V1. T3) 4(py,V,.T. 4pa s Ty)
1PV Ty oL VT) PVl ooty L) 1PuPT) e
[ (A) S 0] (B) S 0 () S @] (D) S

Fi14 A

5-3-2 TEBFEIEIAH B ELELL ¢ RRGLERNHR VI Si/NER 1 E. WE4L A 6, AR
RN AT AR Wl AR TSR FARF R RICER T . RAENGEESRE AN
298.15K, Hk5®HM 100 kPa, LAMATHESG 2 Toy poy SREEETHE, ML FREFRICRE (BRI p—
VY Q) T LIRER 1 mol Hy 1 0.5 mol O, 584 N FME A I Mo TE THEIZ WL RCER ¢
Je MRS IR EE i I we
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3t 5
E BRATIRIA I RE o AT S R R R B

Q1:CV(T3 _Tz); Q2:CV(T1_T4)

W =0, +0,
:_W:Q1+Q2:1+&:1+T1_T4 (154
Q] Ql Ql Tv?’_TY2
PO P TIPUBUREE
y-1 y—1
T, \V, T, \V, T, 1T, T,-T,
T -T T 4
n=l+—"t—2t=1--"L=1-(L" =1-¢7
T,-T, T 4

2 2
=1-6"*=0.5116 <14
WIS TV =%, T, =T =6""T =610.51K
e 5in 6 B AR AR S N AL TR R, T AN TR B T o (173
AHE(61051K) = A, HE (298.15K)+[ " AC,dT: (AC,, = 24C i)

= —241.82x1000+] * (33.261.5%29.10)dT = ~245.06k/

O, =AU = AH ~AnRT
= [-245.06x10° —(1—1-0.5)x8.314x610.51y (17
= 242.52kJ

W =nQ, =242.52x0.5116 = 124.07kJ (0.5 73

5-4 AEMBRIIRE LS i 3G 1) AT BEEERRL b i TARIRZ A 85 °C.
5-4-1 1551 mol HoiEAT Rt S SIS 4 HH I B R HL T W71

F10T1 L21m

\
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3t 3 4
e _ e b
A HS(358.15K)=A HS(298.15K)+ jTl AC,dT
(0.5 41
=—285.83x1000+ ITT (75.29-1.5%29.10)dT = —283.93kJ - mol ™
A,87(298.15K) = S0 (H,0,1)- Sy (H,,2)—0.557(0,,8)
(0.5 %)
=69.91-130.68—0.5x205.14 =-163.34J -mol " - K"
e e nAC,
A,S°(358.15K)=A,S(298.15K)+ L TarT
a5
= —163.34+LTZ (75.29=1.5x29.10) 11 _ 157547 - mol " - &K
A,G(358.15K) = A H(358.15K) - T,A,S(358.15K)
=-283.93-358.15x(~157.54)x107 = -227.51kJ -mol™'
W, =—-A,G(358.15K) = 227.51kJ (143)

5-4-2 ZEAIRRL T H AR 3R 20% 5 FOPYCHI A . 24 HeL Vb A HE LA 25 N 10 mA-em 2B, BHAK
FIE S g N10 mV, BHAREE B ge 8200 mV, & THEAZHEIMAE LR IR N 4 5ok
) W

3149 E=wi/nF=1.18V.
V=E-ny—ny=097V (0.5 41

W, =nVF =187.18kJ (0.5 71

5-4-3 WA L, E 542 MR LAE, SRR IANLR A AT M [R) R RERS (RI &R H
) 5 5-3-2 604 S MU IR B R ThARSS ), 5 A AR I AN S RN B Hy 2 B
(Ui 5-3-2 FRIFE BT w, ATH100 kIFRED

L1 5

ny _Wo_ 124070 066

ng, W, 2x0.97x96485

s,y w=t00ks teo P 100000 _,
ng, W, 2x0.97x96485

F11or k21m

\
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BT (124)

IR a2 AN AR EHRMN. @R ES BHy THF (THF: PUSIREMRE) 5%
BH;-SMe, 1) [ B3 5 7R AR IR A T B AT PRE 58 e 9-BBN (9-Bll XA [3.3.11F ) & — ik I
K I A SO AT B A Xk B 0000 W RIERTR,  1,5-309F @A BHs-SMes OV AE A
LA-TRAN 1,5- I = iR &4, S rbnl i€ 9-BBN [[E 2 44k (9-BBN ) 4l . 7EE
% 5 Wil P 71 P 9-BBN 13 2 DL A (9-BBN), [NIE AAF1E -

H

BH E 8
BHy-SMe, g W2
— |\ T L — AN\ B, -°
H -

9-BBN (9-BBN),
6-1 —ZRAK (9-BBN), Ao Ji i (A S A 308 3 220 4 Dy — TR A S LA PR R U 5 S M R 5 A7 e o ke 14
BRI S, (EHE S T A B2 B e 2 TS BEL S L %%m% flan, fE25°C 54T, LL CCl i
7, (9-BBN), 5 2 55 J LA b f DU AR B AR ke BEAT (B0 A B X -4 KA (9-BBN) F) S
FHIN T RS

i XTI e 1 R LR Xt F(9-BBN)2 1 & SR 3L
23-Z“HET 2% 1 12
1-C 0% 0 1
T I I R ) T AU ESARR T HE- S 7R B e R B A 1 e S 2 T A
6-1 3%)
FeT P IRE
(9-BBN), il 2 x 9-BBN HIR-1
K_g
ko
%wE + 9BBN . —— ¥ WwiIE-2

A A R R TTRE N -
d[7™ ¥
dt

= k,[/f}][9-BBN]

0.5%3)
fEHT[9-BBN] 5[ (9-BBN ) M [ )] B RARN L LR, BIAS3E T[4 18 F1[(9-BBN ) I iE F 7
2,

(1) 2,3- = HET 2@ S A FRR, 7258 0 H59-BBNEAK I IR 2 ts, Ahd DR, H—D
(9-BBN): I 18 2111, -
k,[(9-BBN),] = k_,[9-BBN]?

(0.573)
CIEE:
1/2
[9-BBN] = (:—1) [(9-BBN),]'/?
-1

d[}—:tt%] _ kz (kk_11> [J:?ﬁjé] [(9—BBN)2]1/2
0.5%3)

WO F-2,3- IR T-2-JA 0 T D I A G R AR R I BN, X (9-BBN IR 172,

F120 210
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Q) BEAUEREL-CE = AR /N, 7R3 20 59-BBNRIIIAGE R R, 28— D & H 9-BBNAZ Rl
Wi 28 0 IRNEYEAE, BT LLO-BBNER AR AR IR BE A A B4k, AT HOE ol
d[9-BBN]
dt

= 2k;[(9-BBN),] — 2k_4[9-BBN]? — k, [4#4%]|[9-BBN] = 0

(0.5%3)
A [9-BBNAUE AR /N, o] 2%, DL iR n] it

2k,[(9-BBN),] — k,[/#4&][9-BBN] = 0

Bl
[9-BBN] = 2k[(9-BBN),]
ko [ 52E]
0.5%))
A
d[7=¥)
[:j ]= 2k4[(9-BBN),]

0.54))
WO T 1-C 0, IR P B A B R 5 I 1R I N0, X (9-BBN LI AU N1
62 W1 FE, MR (Cholesterol) 7E—20 °C R BHy THE /R F Z N0 AE 5 v 1] 37g Ay
B, C ==Y, A BAEERTY) C R, I KOH Fl HyO, 2 A A2 B i) = A 58 v [a] 4R 1
g GRAERISE BB, bR B SR 2R .

cholesterol

BHS -THF (5 equiv), THF, —20 °C
then KOH H202 MeOH 25 °C

Oﬁﬁﬁﬁﬁ

17%

2 > In
o
O In

Eay
o
X
w
3
&

6-2 (1.597)

Me Me Me
o o % BH,
Hom $ HO@ g Hom $
no BHe H H

(0.593 x 3)

6-3 X ke S MR D A GREAT B S AL S ST a0 s . ild b ds i D—-E AL i R,
FEINANaOHATH 022 1l A2 B A DY /S S B AR A 54 (R A2 i e Ja e, BRI AL 2D

FA3 1 210
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OH +Bu
. = _OH
BHj3-THF (3 equiv) -Bu Me == OH
THF, 50 °C, 1 h OH .
then NaOH, H,0,, 25 °C
+Bu Me
I l I E 25% F 30%
O O OH
D BHj- THF (3 equiv) +Bu
THF, 50 °C, 12 h OH
then NaOH, H,0,, 25 °C O O
E 80%
+Bu OH
BHj-THF (3 equiv) tBu
THF, 50 °C, 24 h
O O then NaOH, H,0,, 25 °C O O
G
H 63%
6-3 3%)
+Bu H
= t-Bu -
wiBy Me BH Y~ "BH
<—BH,
Ph
j: Ph
ph”: H
Ph
0.5 % 19 0.5 %

6-4 W KR, XM RIZ A A 5 2R3540 RT A2 S BAS B0 H BT N5 20 25 440 1R A0V e
P IR = A SR AT AR BRI, PN S FE T L o RS I S
H ChR AR SR ) .

BH3-THF (1.5 equiv)

THF, 50 °C, 3 h
J
then BCl3, 25 °C, 3 h

then PhCH,Ng, 25 °C, 1 h
|

6-4 257)

BnHN

H

6-5 ZaVERAMESLIRHIRTIR . 17 AL6-4 1 S N 6 A AR A6 B ALY (PhCHoNS) RT 1 H B &AL
% . SRMMNERIERFAF T AERREYREERR (HNy) o SR K SRR KIS RS E 71

F141 210
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{H2 ST B 10% R 0 N B AR AR BRAABIENE. ©A125 ~ 100 °CF /K35 BE IR Z& K K
AyapHp = 42.74 kJ'mol™", 100 °C 4 /K i) 1L A1 78 Lk 9 100 kPa, & %R H) F M & Hike = 8.33
kPa'mol -dm®. A FHEZEIRMAHE, 45525 °ChF, BA 5 &9 BN 2% M & H IR KB )
CBE FERTR AR D 12 % 2R 38 N 2R S 2 EIRR R 30 G B 280K It 43 FR ]
IERCAAK FIIRIZE SR , FEVPAG & TAFAE B RS

6-5 (2.5%)

FH e 5 i - v b DU 7
In

p(T2)  AygpHm (l_l)
p(T) R \Ty T,
JKAEW 1373.15 K (T,) IMAIZE S E 100 kPa p(T,), AI157/K1E298.15 K (Ty) KA Z S H p(T) N
3.13 kPa. (14})
J5 B 73 $02% ) B TR KV W) BE ZR R FEIE BN ey, = 0.465 mol-dm = (HN3 7> T 543,04 g'mol ',
SEE1.00 g-em ).
HFRER, WA R AR5 R

PuN, = KcChn, = 3.87 kPa

(0.5%3)

WO b5 28R B B IR A SN BE R 73 0K -

_ _ Pung  _
Nyn, = PP 0.55(0.543)

TR _ETT B BRI 10%, fAERIERRTE. (0.57)

FAsTL k21
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878 (95 MR ARE LS YIFE AR IR
7-1 ERWEFOR I, A EYIB A DA NHI TR 528 LA, R B s
|

Me I
TsOH (1 19
Ph—— sOH (10 mol%) :
A CGDG/C6D12 (2:1), 80 °C Ph
8h
B F

o e Y0

7-1-1 bR M2z afRC. DMEARFIIFN, B 7 AENREREREISN, EER--FERT
NSARRIE LY. T EAC, DATER 4515,

7-1-1
®
" Me
© H e
TsO s
(%\ TsO@ TsOe
~~ H :
Ph
c D E
145 14y 153 E5 AR B4t 147

7-1-2 SERRAURRY], S YIBEGHIMEM T EZARH (LTFED , mHHAZ .
|

[Phac]® [ BCeFs)i] & (1.0 equiv)

Me
G H
CeDs. 100°C 0.5 h (CgH1ql)
B

7-1-2

Me
@/\/I

H

19

72 WEYtrans-I o] DA AHCI AR SV 5 BRIGHET RN, ARG YIK, R trans-J56 22 AL,
SN I T

Me Me Gl

Z ~7Cl B(CoFs)s (10 mol% %
Ph + Ey% 6 5)3 0l%) Ph/g .
I / H CgD<Cl Ve
_ Cl 140°C, 7 h K
1 equiv trans-J 76%
0.65 equiv

7-2-1 H LS5,

16 321l

=
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7-2-1
Me

@m

L
193
7-2-2 Strans-JHILL, 246 EWcis-J SHRTUR NI, SN EREAE, [N IKARER K E
51%, WK Ceq. D Fin, R HERH,

Cl
Cl
o
Cl o
cis-J (eq. 1)
Ph eq.
B(C4Fs)s (10 mol%) /\%
CgDsCl, 140 °C, 82 h Me
K
Me cl Cl 0
= 51%
Ph/ /IyLCIOr @LCI
“H " H
: Cl cr
cis-M trans-M
No reaction (eq. 2)

B(CgFs)3 (10 mol%)
CsDsCl, 140 °C

7-2-2

\C \\‘, f \‘; .. Cl >< '\,B(CeF5)3,\:

e T R NN
CI” Me Me

trans-J cis-J
5 trans-J ML, cis-J FH FAFAE RN ESREIR T (C4 A7 EREIR T, {6153 C6 1
R EASLER T APARGEUR T AR, AFT B(CoFs)s #2i AT, 2 7
7-2-3 fEAHE RN, FALEYIM Ccis-MHltrans-M) &I (cis-JFltrans-J) , SZHG45 8%
W, MASURN, W EE (eq.2) fin, fEREHER.
7-2-3

IiyLCI _ BCeF)s Eﬁ —,Cl

+ CIB(C6F5)3

CI
Cl B(CoFels cl
“H ‘

Cl
+ CIB(CGF5)3 o
5 ra AN L, ORYFE PERIN 3022, MIMANRE R AR R N . 297

170 L21m
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F 8 (104)) EEMEINRLR

Wil AR s (B (1 S N B A N 22—, O BE SRR R il
WHFOR L, JEHEERAET, AR SV aT LURHA R AL R i (BRD N B T«

CN
H 9 i
Me O-N (0]
A 2 \ Ho . bie
. Me 395 nm Jt: ! - Me” “Me

CD,Cl, (0.1 M)
8-1 F MR BAER T —

TE—40 °CRIYGIE (B KN395 nm) K, X ik e M gEf7°F NMRIEP ('F NMR A H 5 &
WAENLEYD , RWAAFBHEA, HARKREHESTBRWKE; 24 NRE %20 °CH,
PF NMRIEM R, AFBYIESE, LERAFHEREYC (5T A NCLUHENQ). 5 HCHIKRE IR
AN

8-1-1 H 1A, BFCHEEH.

8-1-1
F H. _N
SEEP LG
0
N()-—<<i:::>;__N\ CN
(@] Me
Me £
NC F
A B c
14y 143 143

8-1-2 WFFL R, —20°CHIRT, WEMCH A NLEYD; FHEE25°C, &kMN24hjE, DJLT4
HSEHEREIFE, 241C. DFAEL NE > FiAK, HiHDAER 470,

8-1-2
CN
O\
G,
CN
R F
D E
173 153

8-2 EMR NIRRT

MK, WA R TGO R S PRI EE R AT G & B TR R 2 AL & YIH, HAIARA
AR A TR ) B SR o SIS MAEAS R P SO, 2R S N LB 13— B IR T . X
RAH R B -

FA8 UL k21
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Me

\
o w
w + O,N NO,
F
CF3
G
Purple LEDs

CH,Cl,
-10°C, 16-36 h

1) (@)
(C12H11F3N4O3) 80°C,1h 80°C,1h | (CaHasF3N503)
|

Purple LEDs = Purple light-emitting diodes (%% 406 — &)
8-2-1 HiHiH. JHMKLHR.
8-2-1

CFs CFs CFs
H J K
145 147 157

8-2-2 1i5 Ui WIR M AF R AT _Fad ROMIRAR T AL ) S5 A

8-2-2
Me
Me
/AR Me—~7
i %
O,N N: T OZN\©N®
CF, CF,

3,5 LRI M N R SR IR, A HAE I RE T AL R T, BT 4Rt 731 AR S B
R IE. 250

F19T1 211
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FOE (10 e-BAERNa-FFEN (EKEAERILIANE)
- IR ) o- 77 FAL W SO & PRtk o 201 8E S AL A 5ARIE 1 — MBIk, OB T

Me \©\ J\
, DMAP .

Me t-BuCHO, MgSO4 Q Me c KHMDS (1.5 equiv)
HoN NHMe CHxCly, rt., 18 h DCE, reflux 18 h (C2gH30FN302) THF, 0 °C—rt.

(0]
A
1. NaH, Mel, DMF,

0°C—rt., 18 h

Me. Me ~" 2 HCI(6M, aq)/EtOH
(10:1), 160 °C, MW, 3 h D

& (C20H30FN302)
HoN COOH

E

rt. = room temperature (=J%) . DMAP = N//\:\>*N/ ., DCE = C|/\/C|’ reflux: B3
— \
K
KHMDS = >SIINS|< THE= [ )+ MW= Microwave (EJ)

9-1 H!B. CHDHIEEHIZ,
Me Me M@F

9-1

Mg o
@ Lo
t-Bu/\ NHMe )—N MeHN )‘N\
t-Bu t-Bu Me
D
15 2 15

9-2 l_ltt'.cq*dfﬂcjjb SRR I =SSR AR 2R 2 R AR e i D

/~~~\ F
ORI,
O R

o O O%\N/%O MeN ></¢O
= =

t-Bu Me t-Bu Me t-Bu Me
Int 1 Int 2 Int 3

15 14 15

9-3 WKL, £ D #%A N E fdfed, WRALKMN 1, HIEE 6 M HiRt, 135C (HEK
R RHHTKR, SREH 50% WCRF“Y) F A, F J'HNMR (500 MHz, CDCls): 8y 7.52-7.46
(m, 2H), 7.37 (br s, 1H), 7.02-6.95 (m, 2H), 2.93 (s, 3H), 2.03 (dd, J = 14.5, 5.5 Hz, 1H), 1.97 (dd, J = 14.5,7.2
Hz, 1H), 1.64-1.52 (m, 1H), 0.82 (d, J= 6.6 Hz, 3H), 0.78 (d, /= 6.7 Hz, 3H). (m £/RLHEIE, br K/R%
g, s RoRHE, dd RO HEIE, d Ko _HEIE, JAREEED .
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9-3-1 it D #AkJy E LRt N TS M) 4k 5.

9-3-1

F

9-3-2

9521 W

\
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