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1. W&

1771 4 Scheele —X#KkT T #ALA, 1836 4F Dumas 1 Peligot S T —1F
Ml EY: —®m BB & R, 170 6] W LE 50 4F /5, 1886 4F: Henri Moissan 73
EE N

Tablel H, F, CIHIEE®

H F Cl

B A 1st 2s22p° 3523p°3d°
H, A7 2.1 4.0 3.0
Hi, B4 fig (kcal/mol) 315 403 300
HfE C-X (kcal/mol) 99 111 78
K C-X (A) 1.09 1.32 1.77

AR T AR, R RIRAI TR, AR R 2 R PRI N T RS R R AN
UL EN TR C-F S22t C-H #ae RS2, WIEMER & aA L Wt E
e WNH="REY), RIIGMENRLIGHIRFEE, 15U & LMW AT E

H, Fs Cl,
Lt At € c+
H> F2
stable stable unstable

RIEF I NSBCE NN G BAEEL R S A BE . =1
2= ARG B Mt DOk, Sk — BRIV EI R B V2R HEA (5
FRETL . KFF FHIE, Mt Em R T E RZMERA T & EY.
20U k4R, KA URs, SIS BN 280 i B RN R 2P0, X2 R T
FEMZOBAR; EREARF, T TFT-LCD MR i L 22 i fvk 2. ok, |
FEMELF, MG ORIFIE] . CREEEAC. MFHER (p=1.0x103Qm) HIETERE TN AL, L
e, BRI AL GV AT R IR TR, A S SR A fe&E A T TFT-LCD,
ARk, LR R ZUARAT R T R 2 & SR &4 i S FRIERE £ R DU 2
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FEERZ T, &7 RSV s R B — R E X 2 R EE . 4
JE B I ] JUHAE CRe LB SIAL G, H N AU 3 1701
G 0 i A N A P il Aoy A ] o 7 R e AT G S R T SR - 57
E AR E . SR T EAC T e ISR T, HESEERAC SRR TR
PEAS 2 1 1G5, JeRt AR A IR AR TR L, AR PR R A AR . FTEAA D
BHEEAEFTESWELEL . RAEFLDMER ERAGRED . BEK. 25%0&. AQ
WTRE /1 9m K0

LR SR TR BRSSPI 3, A 20 THEAD 70 SRR SR I — ST R bk e 2. M &
RS MR IESIERTERB A2 E, /AR spart, SEs A
e A REE o R SRR R MR E IR SEER RV, HAOriad
IR SERARE) — PR R - Lily JTPRRIFPEYT (Fluoxetine) , s&4zBRe—4
ET SSRTs PUMABAEZGH), T =3I 51N, s HE A KR 10 24 B B AT PR T
Mo EREABHENFK.

Pk, AP S0 E BOR A HLE U 1 > 9 h
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3. 2. BEAERN C-C BRIMBEBRENLED

SR BOI R RINR, A AR R EAL 5. BT P2 A1 HF s FAVE LUK

RN, AL, BRI T LA BT RO, (BE T E R S

LA R R I, AR AR AR L

K F
o
Ph - Ph Pi  Ph
ref
F2/N2 60% a
XeF, 90% b
CF3OF 41% c
CsSO4F/HF 49% d

TG ke 2 I8 I HF ke i in Bt 46, [ ML Markovnikov AU .

BAEAERIATIE, —NBRITVEZL A Olah k7] (HF/Pyridine) 2.

Ri R H F
CsHsN(HF)x
R):<R sH5N(HF) R—ER
3 4 R R
THF, 0-20°C 8

A4, Olah a7 kR B Im RS A B — A be ke 2.

= CsHsN(HF
R/—\R sH5N(HF)x /A<

THF, 0-20°C

R]_:H, R2:C4Hg 70%
R1:R2:CZH5 75%

i
Py

s
X

o

ACOF, CFsOF, FOCIOz, #1 CsSO4F 2550t IF I k< 5| N B —/NE fit

(EEIRETREAEIE R A/

i ¥

Eil
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O .X
AcO © | AcO 8
—_—
AcO" AcO" “F
OAc OAc

X Yield Ref

AcOF OAc 78% a

CF30F OCF; 26% b

NO2BF4 X ke Ml A B AR EE ALY, SIN— DR RER 2.

F
44%

208 AL T LU AN R RO R4S sk s, AEA R 26 AF T A
W& RBIAT LRI AL Dkt

O )

Reagent Condition X Yield(%o) Ref
CHsOCI, BFs CCly, rt Cl 77 7
NCS, EtsN.3HF ether, rt Cl 82 8
NCS, HF/Pyridine TMS, rt Cl 85 5
Brz, F2 CCIsF, -78°C Br 61 6
CHsOBr, BFs CClg, rt Br 63 7
NBS, EtsN.3HF ether, rt Br 88 8
NBS, HF/Pyridine TMS, rt Br 90 5
I2, F2 CCIsF, -78°C I 64 6
NIS, EtsN.3HF ether, rt I 75 8
NIS, HF/Pyridine TMS, rt I 75 5
AgF, 12 CH3CN I 60 9
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NBS, EtzN.3HF F

1-Bromo-2-fluoro-2-phenylpropane. A magnetically stirred mixture of a-methylstyrene
(7.1 g, 60 mmol), triethylamine trihydrofluoride and (14.7 mL, 90 mmol) and dichloro- methane
(60 mL) contained in a 250 mL, single-necked, round-bottomed flask is treated with N-
bromosuccinimide (11.8 g, 66 mmol) at 0<C. After 15 min, the bath is removed, and stirring is
continued at room temperature for 5 hr. The reaction mixture is poured into ice water (1000
mL), made slightly basic with aqueous 28% ammonia, and extracted with dichloromethane (4
%150 mL). The combined extracts are washed with 0.1 N hydrochloric acid (2 %150 mL) and
5% sodium hydrogen carbonate solution (2 <150 mL) and then dried over magnesium sulfate .
After removal of the solvent by rotary evaporation, the crude product is distilled to give the

product: 11.6 g (89%); bp 50-52<C (0.15 mm), n?° p 1.5370.
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3. BEERALERANEY
3.1 Balz-Schiemann &
75 B B ) I B G ER AR T A5 B A L ) A S A S — A B
Jiik, BATRN Balz—Schiemann M. — AL T 44 B & SR AR AN T K 0 R
#h ArNoBFs, BUEBEMISRERAAE FEENL, FmPr R, S350y .

NH; N,BF,4 F
HBF, Cu
_
NaNO, yAN
NHAc NHAC NHAC

XL AR PR ZE A A, AT DU I D A i A U 12 A AR L ) SR AL
FA7S R A S UL, 19 A 2 2h ArNoPRe I fRVESE /N, DRILSR & 1 R Bif= 26

13

NH2 N>R F
| X NaNO, | N AN |
%
X N X
Br Br Br
Overall yield
0-Br BF, 50% 81% 40.5%
p-Br PFs 97% 7% 74.7%
o-Br BFy 64% 75% 48%
p-Br PFg 100% 79% 79%

Hah, HoAthE &L 40 ArN2SbFs, ArN2AsFs, ArN2SiFe t A5 fiiE .
XA TTVE SR S RHET R IR 2L ArNoBFs AN KFEE, &5 R, HE &4 5T
BRI, M) B R AR
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2 N7 13

NH,
©i NaNO» @NZPFG A @F
_
HPF
Br 6 Br Br

A. o0-Bromobenzenediazonium hexafluorophosphate. A solution of 95 mL of 12N hydrochloric
acid in 650 ml. of water is added with stirring to 60 g. of o-bromoaniline (0.35 mole; in a 2-L.
three-necked flask equipped with stirrer and thermometer. Solution is effected by heating the
mixture on a steam bath. A solution of 29 g. (0.42 mole) of sodium nitrite in 75 ml. of water is
added with stirring while the mixture is maintained at —5° to —10° by means of a bath of ice
and salt or of dry ice and acetone. At the end of the addition there is an excess of nitrous acid,
which can be detected with starch iodide paper. Seventy-four milliliters (134 g., 0.60 mole) of
65% hexafluorophosphoric acid is added in one portion, with vigorous stirring, to the cold
solution of the diazonium salt. Cooling and slow stirring are continued for an additional 30
minutes, and the precipitated diazonium hexafluorophosphate is then collected on a BUchner
funnel. The diazonium salt is washed on the funnel with 300 ml. of cold water and with a
solution of 80 ml. of methanol in 320 ml. of ether. The salt is partly dried by drawing air through
the funnel for 2 hours. It is then transferred to a pile of several filter papers, powdered with a
spatula, and dried at about 2591 mm. for at least 12 hours. The dried o-
bromobenzenediazonium hexafluorophosphate is cream-colored; weight 108-111 g. (94-97%);
m.p. 151-156 °(dec.).

B. 1-Bromo-2-fluorobenzene. Caution! This step should be carried out in a hood because the
PFs evolved on thermal decomposition of the diazonium salt is poisonous. The apparatus
consists of a 1-L, three-necked, round-bottomed flask equipped with a thermometer, a
condenser, a magnetic stirrer (optional), and a 250-mL Erlenmeyer flask that is attached by
means of a short rubber Gooch connecting tube. The dry powdered hexafluorophosphate salt is
placed in the Erlenmeyer flask, and 300 mL of heavy mineral oil is placed in the round-
bottomed flask. The mineral oil is heated to 165-170 by means of an oil bath or electric heating

mantle and maintained at this temperature while the salt is added rapidly in portions over a
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period of 30 minutes. The flask is cooled rapidly to room temperature, the side flask is removed,
and 400 mL of 10% aqueous sodium carbonate is added slowly through the condenser. The
mixture is steam-distilled until no more oil is visible in the distillate.

The oil, which is heavier than water, is separated, and the aqueous layer is extracted with three
50-mL portions of methylene chloride. The oil and extracts are combined, dried over anhydrous
sodium sulfate, and distilled from a Claisen flask with an indented neck. Colorless 1-bromo-2-
fluorobenzene is collected at 58-59717 mm. or 156157 7760 mm.; weight 45-47 g. (73-75%
based on o-bromoaniline); np25 1.5320-1.5325.

XA S o — AN e T VR & B R HF/NaNO2 34T B 84K, B7E — Leps itk g,
2—FRIEMLNE, WRNESSAFAE N A, IRJE L B N AL & 1, RIS &
RILHACHIZME G, QnnbnE, e S5 A e R A2 X S o

NH> NoF F
NaNO, AN
HF
R
R yield
H 86%
s 85%
Cl 91%
NO 55%
RN 14
NH, =
—_—
~ 0 —
N 2) 60°C N

In a 100-mL PFA made reactor equipped with a reflux condenser, 4-aminopyridine (470 mg,
5mmol) was added to HF/Pyridine (70% HF, 10 mL) at 0°C. The mixture was allowed to
stand at room temperature until 4-aminopyridine was completely dissolved. After cooling

down to —78°C, NaNO; (380 mg, 5.5 mmol) was added to a solution of 4-aminopyridine in HF,

Page 10 of
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the stirred solution was allowed to stand at 0°C for 30 min and then stand at 60°C for 15-30
min. By quenching the resultant solution with ice water, followed by the neutralization with
cold saturated NaHCO3, the resulting mixture was extracted with CH2C1,, the combined
organic phase was dried over MgSQg, and evaporated under reduced pressure to give the crude

product, which was distilled to give the desired product (460 mg, 95%).

3.2 N a-BEREH a -BARR

f£ Olah 171 (HF/pyridine) fF7E T, o ~ZIEMR MRS HEM G PRI, ARk
a R ARIL . = HF/pyridine LL{5](70/30) I g S B AR A B -ARIR, @ H 1ML Tl
F 1) HF/pyridine LUy 48/52. o —Z FERRTR B8 K A= [RIRE IR S M

R._-COOH NaNO, R COOH R.__COOH
\542 HF/Py [ 7\; i \Fr
28-88%
RCH(NH,)COOH R HF : Pyridine RCH(F)COOH Ref
(w/w) Yield(%)
GLycine H 48 52 41 15
Alanine CHs 48 52 76 15
2-amino-butanoic  CzHs 48 52 82 15
acid
Valine i-C3Hy 48 52 75 15
Leucine 1-CaHo 70 30 88 16,17
Isoleucine s-CsHo 48 52 71 15
Phenylalanine PhCH> 48 52 86 16,17
Tyrosine p-OHPhCH: 48 52 58(a:B 15
80/20)
Serine HOCH: 70 30 80 16
Threonine CH3CH(OH) 48 52 43(a: B 15
80/15)
Aspartic acid HOOCCH: 70 30 52 16,17
Page 11 of
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Glutamicacid ~ HOOC(CH2)2 70 30 28 16,17
R B 25
\(COOH NaNO, \rCOOH
NH» HF/Py F

To the alanine (1.74 g, 20 mmol) in pyridinium polyhydrogen fluoride (50 mL) in
polyolefin bottle with good stirring at 0°C was added NaNO> (2.1 g, 30 mmol) in three prortions
over aperiod of 30 min.  Stirring was continued at room temperature for 5 h, then quenched
with 100 mL of ice water and extracted with ether. The organic layer was washed with brine
and dried over Na;SOs. The solvent was removed under reduced pressure, the residue was

recrystallized to give the desired product (1.39 g, 76%)
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4. FRIZFAR

FRMEEAAR A HF, B35 HF 1 2E (HF/Pyridine, BusNH2Fs, EtsN.3HF,
MesN.2HF), SbFs, SbFs, FBrs, MF(M Afi#4:J&), MoFs, SiFs, SFa4, Ishikawa reagent #ll
DAST [ HATHY) Deoxo-Fluor 45, REXT &AM EMKY) CINHMEA, B, B, MR, &,
Mg, DRlE, BRIENEY), BN KAFEZEUL, AU N AL S .

4.1. HREFHERBRNED

WAL A& YIFE HF/Pyridine, BusNH2Fs, EtsN.3HF, MesN.2HF, SiFs, DAST 253%4#%
WAER T IR, AR AR AL HAR T .

HF/Pyridine 7EIAN A 551 T &7 2 B ETT 0, A7 LR I [X S8Rk £ 1 AN ST AR 0k
BV AE 18,

R, Ry 7O%HF/PY, CHCl, Ry M
R?Y 25°C, 1-4h RZAF_kRgv
R1 R» R3 Y cis/trans % Yield % threo/erythro %
Ph H H COOEt 22/78 95 20/80
Ph H CH3; COOMe 41/59 95 46/54
Ph H H COOMe 0/100 95 5/95
-(CHy)s- H H COOEt )
Ph H H CONH, 0/100 94 8/92
Ph H H CN 59/41 91 57/43
Ph CHz: H CN 56/44 96 55/45
Ph H CHj CN 49/51 90 50/50
-(CHy)4- H CN 88

SiF f& FIRAME)— MG, REZ BaERInXE, B, C-Sit#fERX MR AL

%ﬁ% 19,20 .
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0 SiF4 F  OH
Ph(HZC)3>A ——————>  Ph(HC)s
MesSi iProNEt, ether MesSi
H, 2 .SiMes SiFy HQ  CgHis
7N - > H X {1 SiMeg
CeH13 CeHiz  iProNEt, ether  coH 4 =

Bz 2

HC o F, CHs
ﬁ Me3N.2HF A oH
HaC B
OH HC
HsC HC OH

The mixture of epoxide (1.56 g, 10 mmol) and Me3N.2HF (1.48 g, 15 mmol) in CHCl;
(50 mL) was heated to reflux for 2 hours. The resulting mixture was extracted with CH2Cl»
and washed with ag. K2COs solution and brine, the organic phase was dried over Na>SO4 and
the solvent was removed under reduced pressure. The residue was purified by column

chromatography on silica gel to give the desired product (1.1 g, 63%).

4.2. EHRBIRERBRLED

TAE R, B, B, R AHATEMEERERARTIER T, SR TR
JATHEU, AR AR S, MR EYEE IR —. WG A
HF/Pyridine, BusNH2F3, EtsN.3HF, SbFs, SbFs, FBr3, MoFs, SF4%%, & A =H:
Ishikawa reagent, SF4 fll DAST MK HATAEY)4n Deoxo-Fluor &5, H.rh DAST KN H &N
Iz
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RT RF
—/\ F \ F
Fj\%'\'/\ N—S—F N—S—F
F k —/ F /7 F
1,1,2,3,3,3-hexafluoro-propyldiethylamine  Diehtylaminosulfur trifluoride Dimehtylaminosulfur trifluoride
Ishikawa reagent DAST
MeQO
\—\ F ~d.o
N—S—F /. F 5
\ / F<J)_F
/——/ E o} N—S—F \\N/§\N
MeO — F / NN\

Bis(2-methoxyethyl)aminosulfurtrifluoride

Deoxo-Fluor (BAST)

F
/
( N-S-—F
\
E

Piperidinosulfur trifluoride

Ishikawa &3]

Morpholinosulfur trifluoride Tris(dimethylamino)sulfur

(trimethylsilyl)difluoride

F
/
CN—S—F
\

F

Pyrrolidinosulfur trifluoride

Ishikawa 187 BEREAE AR BEATEUE F2 AL AN R AL &4, R RIL SO i . L
AR SN B LT, A AR 2 T B s IR 81 P 0 A o I B A 2

TERFE AT

ROH

R
CI(CH2)4
CH3CH>CHBICH»
Br(CHz)B
CH3(CH2)7

p-CIPhCH,
m-BrPhCH,

p-NO,PhCH>
CeH13CH(CH3)

(CH3)3C

47

Ishikawa reagent

rt > RF
solvent Yield % Reference
ether 64 22
ether 50 22
ether 55 22
ether 87 22
DCM 48 22
DCM 38 22
DCM 60 23
ether 62 24
CcCl 78 24
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H Ishikawa {3 Qo AR ELBGRAT, SR FPERIRGS, W R XA e &Rt
A KSR SR AR 20

HO— F—
=8 S Ishikawa reagent ]
: shikaw g
CH3z | />—CH3 > CHs | />—CH3
‘CH x N ether, rt “1oH S
3 3
OTHP OTBS - OTHP OTBS
~
2 .0
S
—_—

O OH O

26-Fluoroepothilone B

TR 22

Ishikawa reagent
Q—CHZOH gem QCHZF

O2N O,N

To a solution of Ishikawa reagent (3 g, 13.5 mmol) in dry dichloromethane (30 mL), a
solution of 3-nitrobenzyl alcohol (1.5 g, 9.6 mmol) in dichloromethane (10 ml) vas added
dropvise at room temperature.  After stirring for 6 h, the reaction mixture vas left overnight.
It vas then poured into water and the oily product vas extracted with diisopropyl ether. The
ether extract vas washed with water, dried over anhydrous sodium carbonate, filtered, and
evaporated to remove the solvent. The residue was distilled to give the desired product (1 g,

48%).

DAST
DAST JE#ifh, fETHREDL T =ih oK eI PR17, DAST ££ 90°C =i, Ab#
ANHEHBEIERSER . Bl T EfR AAE PR, DAST e fl Ff5aH) 2 BRG]
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o EARTIRER I S WAL RIS, BEAEREL Ay — A& 2,
X PR N FATT AR ) (R 35 A 52

Br Br Br Br
|
N DAST N
5/0"' DCM, 0°C 5/ F

Boc”

It UAE SRR S HATAE Y inie, WBE, Biie, WBHZSEAAE T, REduFRrErg HuACredt,
eI 27

Ho o H o o COOH
Q_f DAST 70—{/ NH
— — >
o No© DCM F VO
FsC” CF3 F Fc” CFs O E

HE R AN S5 B IR, i, AR AR RE ™ A A AL N B AL 59 o e B H
TR, WSS R, BUERILE AR BURIR T RO (—78°C), HUUER
Be—fAE 0°C—40°C J [
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ROH DAST A
-78°C to RT
R solvent Yield % Reference

CI(CHy), diglyme 69 28
Br(CHy)e DCM 53 29
Br(CH>)g DCM 61 29
p-NO,PhCH, DCM 95 30
-C4Hg DCM 49 28
Pho,CH DCM 40 31
PhsC DCM 85 31
C,H5C(CH3)2 DCM 88 28

BRI AT RE 2 AE IR 8 7 Bk, Prblse T i s AR 15 203U S T e A a4t
T BRSNS YRR & R A B 2

|~

DAST
—_—
AN OH e Yo Fo+ )\/
-78°C-0°C
isooctane 36% 64%
diglyme 28% 72%
OH E

/k/ DAST S )\/
_— =
>
-78°C-0°C NN

isooctane 9% 91%

diglyme 22% 78%

FREELE R IR TR & R AR BRI, AT A ML T — ANk, i (S)-2-2RE
TE RN R R B SE B0 FE, 193] (R)-2-9F i, ee% N 97.6%%3. XN VETEREISHN &S 14
A R R N e % 34,

ee% 97.6%
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DAST X B RS AR, A D9 R0k P LU R RV v, Py DAAERAZAE T AT
DA R HUA Q2 2,

Fx 7 DAST LL4h, H fh — 2K L4 40 Dimehtylaminosulfur trifluoride ,
Diisopropylaminosulfur trifluoride , Bis(2-methoxyethyl)aminosulfur trifluoride (Deoxo-
Fluor), Morpholinosulfur trifluoride, Tris(dimethylamino)sulfur(trimethylsilyl) difluoride,
Piperidinosulfur trifluoride, Pyrrolidinosulfur trifluoride t fi§ 2 17 5% #% # A . 45 5l £
Morpholinosulfur trifluoride F1 Deoxo-Fluor, A& e ML, Fir DA N A8 785 ey (136 i3t

S—

1T

= N7 %6

DAST
02N CHon —— 02N CH2F

A dry, 1-L, three-necked, round-bottomed flask is fitted with a 500-mL dropping funnel,
thermometer, a magnetic stirrer, and a reflux condenser protected from the atmosphere with a
drying tube. The apparatus is flushed with dry nitrogen, and 150 mL of dry dichloromethane
and 21 mL (0.16 mole) of diethylaminosulfur trifluoride [Org. Synth., Coll. Vol. 6, 440 (1988)]
are added to the flask. The contents of the flask are cooled to 10< and a solution of 23 g
(0.150 mole) of 4-nitrobenzyl alcohol in 450 mL of dichloromethane is added dropwise at a fast
rate (45 minutes). The reaction mixture is allowed to come to room temperature and poured
into a beaker containing 300 g of ice, decomposing any unreacted diethylaminosulfur trifluoride.
The organic layer is separated, and the water layer is extracted twice with 45-mL portions of
dichloromethane. The organic layer and extracts are combined, washed with 150 mL of water,
and dried over anhydrous magnesium sulfate. Evaporation to dryness under reduced pressure
gives 20.9-22.1 g (90-95%) of crude product. Recrystallization from 500 mL of pentane
yields 15.5 g. (67%) of 4-nitrobenzyl fluoride as colorless needle-shaped crystals, m.p. 36-37°
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SF4

SF4 & FACEE MR IR —A5n), B HF —&EH. BT it &1L
NEFARAEY), BN —F AR A2 hb, BRI R BN =/ PR, &6
W= SV — AN EE T, RS ER =M P LAY,

ROH RF
il N
—_—

R OR R™ R
RCOOH RCF3

SFa FE R A 1 A Ji Sz AR E BN — Al AGIk 7, BE%E DAST 255 A sl A ulil i
I, SFa FE S B ST ZHTg2b  0) F2 A 5 ) A W 1) A S S FE A U4 DAST
SRR

SF4 fix B EL A Nl 2 MR IR & I =3 I . MR RTINS BESCR AN
e, AR

SF,
RCOOH ————> RCF; +  RCF,0CF,R

R h Yield% Yield%
CH3 48 78 0
CH,F 3 71 11
CH,CI 3 51 24
CH,Br 3 67 24
CH3CH, 20 96 0
CH,CICH, 3 45 21
CH3CHCI 6 48 20
CH3(CHy)4 20 56 0
c-CgH11 3 74 0

T ERR IR 2 UL, AR BRI 20—30 HEH) HF®, N #R{E
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ATTE

SF4
R COOH —m/—mM8M8MMM™™>» R CF3
HF, Benzene

R OMe Me H Cl F CF3 NO; OH

Yield% 55 60 93 70 25 61 92 80
R 20

SF,
CH3(CH,)sCOOH > CHy(CH,)sCF3

Twenty-six grams (0.20 mole) of heptanoic acid is placed in a 145-mL pressure vessel
lined with Hastelloy-C. The air in the vessel is displaced with nitrogen, and the head of the
vessel is secured in place. The vessel is cooled in a bath of acetone and solid carbon
dioxide, and the nitrogen in the vessel is evacuated with a vacuum pump to a pressure of 0.5—
1.0 mm. Sixty-five grams (95% pure, 0.57 mole) of sulfur tetrafluoride is transferred to the
cold vessel. This is conveniently done by connecting a cylinder containing 65 g of sulfur
tetrafluoride to the pressure vessel by a length of copper tubing having a 1/16-in. bore and
1/8-in. outside diameter.

The pressure vessel is heated with agitation at 100 <for 4 hours and at 130 “for 6 hours. The
vessel is allowed to cool to room temperature and the volatile by-products [ Caution! Toxic!]
are vented. The crude, fuming, liquid product is poured into a stirred suspension of 10 g. of
finely divided sodium fluoride in 60 mL of pentane, the mixture is filtered, and the filtrate is
fractionated through a 6-in. Vigreux column. 1,1,1-Trifluoroheptane is collected at 100-

1019760 mm., np25 1.3449. The vield is 21.7-24.6 g. (70-80%).

4.3. WHERBAERBLEY
K, SRAEWGREE, RAGHE, Bideie BRI & PIAE SR R
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N, Bt Wi, R T s U, AN ALY . XA TR T 1976 AE
Kollonitsch 1 Marburg 1 kX3 5 . F14FH B, A% 5 25 2 U « 17 2 56 HF/CF3OF,
HF/F2, HF/Pyridine, BusNHFs;, Tol-IF2, SFi, FBrs, MoFe A1 DAST .

Tt 2 R A QA e AH L P — AR S 4 20

NH,

NH,
HF/CF;0F

SH -78°C

F
94%

157 246 R 24 1 U A ol — 3 ARA S, I SRR & A X IR BBUER 1 2 ], BuaNHF5
FEARBF IR EATT I

S oS —— 5 F__F
R1 RZ Rl Rz
Condition:
1 HF/Pyridine, [X*], CH,Cl»
2 BrFg
R R> Condition Yield% Ref
CsHyy  CsHyg 1 20 41
Ph Ph 1 52 41
H C11H23 1 96 41
H Ph 2 55-75 42

DBH= 1,3-dibromo-5, 5-dimethylhydantoin

Tol-1F; W REAE IR AN A 2544 T w7 R B AR 4 R 4.

Tol- |F2

Saeavt

n=1-2, X=H, F, Cl, Me 65-90%

Tol-IF,

BRI A, WARBES, BilESE4 HF/Pyridine, BusNH2F3, MoFs 5 DAST 4b2,
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R AR AL 2 4,

= 3 MoF —
\ —_— \
R / OCCI R / OCF3

40-95%
R=H, 2-Me, 3-Me, 4-Me, 4-Br,
4-Cl, 3-F, 4-F, 3-CF5
ﬁ DAST
—_— R,CF,0OR
R;COR, CH,Cl, 1-F2MR2

R1= C7H15, C-CGH]_]_, adamantyl, Ph, PhCH=CH

R,>= Me, Et, Me3SiCH»

R BL7RB 44

3 F

F
dOMe DAST O><OMG

To a solution of thioester (1.58 g, 10 mmol) in dry CH2Cl> (20 mL) was dropped DAST in
CHCI2 (1M, 20 mL, 20 mmol) at room temperature under nitrogen atmosphere. The reaction
mixture was stirred for 6 h, and then quenched by addition of saturated NaHCO3 (30 mL). The
organic layer was separated, and the aqueous phase was extracted with CH2Cl,.  The combined
organic layer was dried over Na,SQOj4, concentrated under reduced pressure. The residue was

purified by column chromatography on silica gel to give the desired product (1.32 g, 81%).

44. BRBEHEAIERFANLEY

AR TR, Gn FRRERINE , X F R RS ER IR /£ % 1% JE 51 1% 5] (DMF, CH3CN, DMSO %)
T 54 R A R AR SRR IR RS, 15 B A A -

B4 8 AL AE AR R T 7 S R a0 R . CsF>KF>NaF>LiF. CsF &t e, Hil
T KF AR R, AT DASH

SR EAAS 2 I T b S5 A e B e AL TR s I DR R AT, B R
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BWEDAE S TR AT RN, BB ERIFEE R W F XA R MNAE S A
[omim]BFs 47, 7oA 2 .

OMS 5eq MF, 100°C F
CH3CN, [bmim]BF4

MF T(min) Y%
KF 90 93
CsF 20 95

SR TR Mt RE AU A AL ) %0

X
p-Tol-1IF, E

R L7 42

OMS CsF, 100°C F
CH3CN, [bmim]BF,4

CsF (760 mg, 5 mmol) was added to the mixture of 2-(3-methanesulfonyloxypropyl)

naphthalene (264 mg, 1.0 mmol), [bmim]-[BF4] (3.0 mL), and H20 (90 L, 5 mmol) in
acetonitrile (3.0 mL). The mixture was stirred at 100 <T for 20 min. The reaction was
monitored by TLC. The reaction mixture was extracted from the ionic liquid phase with ethyl
ether (7mLx 3). The ether layer was dried over Na,SO4 and evaporated under reduced
pressure. The residue was purified by flash column chromatography on silica gel (5%

EtOAc/hexane) to give 2-(3-fluoropropyl)naphthalene (179 mg , 95%) as a colorless oil.
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5. SRHEMA

SRR HEARTD T, BREEY), MBI, WEERS, Wi, LS REAN
EWEIRD R AR BIAR, ERFEY, AR BN G B AT,

X Lo B g ARG R T LS
(1). F2, XeFy,
(2). & O-F 4255

f#E CFsOF, CH3COOF, CsSO4F
(3). & N-F 425855

XA ORI — 2R AR, K D mik b, BT, xhix—2%
A RWIR S, RGBT IR BN 2. K aiEE 41 Selectfluor (F-TEDA-

BF4)0
R
[ N~
[ [j Selectfluor:
N0 N N R= CH,CI
F F X F X X, Y=BF,
= . OTf R= Me, CH,CI, CH,CF;
1 = X,Y=F, BF4, OTf, OTs
2.3 4-16
R
%
+ 2
- )
F X F

R= Me, OMe, tBu, CH,OCHs,
CN, CH5CO,, NO,, Cl, CF3, 30
COCHj5 (R often in position 2)

X= BF4, OTf, OSO,F, SbFy,
Clo,, PhNB,F;

Y=1-5
17-29
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31 R=R'=H — S,
32 R=CHg, R=H N\ / NFSO,CF4 NF
33R=H,R'=ClI /

NF = '=
s/\ 34 R=H, R'=0Me 35 36 O,
o~ \\O R
31-34
OSOZNFR
(CF3S0,),NF (PhSO,),NF NF
37 38 R= CH3, C(CH3)3, CGHll 82
norbornyl, neopentyl 44
39-43

(4). & X-F #8471
£ 5 FCIOs, Tos-IF2

51 JFFIRHIRARA
FIBRIR B R VR VAT, PRSI Fo fE L300 2530 & A28 rE U, A Jamt A
A TR R HEAEATE.

NO, NO, NO;
Fa N
- +
F F F
OH OH OH
H,S0,, 0°C 23% 8%
HCOOH, 0°C 69% 11%

HIT T 51 )R 22 Bl AR REXTE AL I 05 PR 5 A2k F AR, 15 BUAR . B 3 AL 540
TR, BRSNS EEEARARYE, 73 2R R BAR IR &
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OH OH NHCOCHj3 NHCOCH;
@ — &k > S
R RC
AF N AF X
o o o o
Reagent Yield% Referance Reagent Yield% Referance
(o:m:p) (o:m:p)
CsSO4F 56:0:11 49 CF30F 37:17:10 47
XeF, 19:19:9 55 CH3COOF 48:0:7 48
(CF3S0,),NF 60:0:40 51 XeF, 37:3:16 56
cl cl (PhS05),NF 24:0:16 54
~ Cl
| _ 84:0:10 53
J Cl Cl
| BF4- X
| 58:0:16 53
c” N7
£ oTr
/NF 61:0:30 52
S
02 NF
, 50:0:30 53
S
Oz
Selectfluor 49:0:31 52
R R 52
Cl | N
OH NG OH OH
N -
| BF4 F
F
+
reflux
F
84% 10%

To the solution of phenol (0.94 g, 10 mmol) in dry CH2Cl> (20 mL) was added N-

fluoropyridinium salt (2.54 g, 10 mmol), the mixture was stirred under reflux for 24 h.

The

reaction was monitored by TLC. Then 20 mL of water was added to the reaction mixture, the

resulting mixture was extracted with CHCl, the organic phase was dried over Na,SOs, the

solvent was evaporated under reduced pressure, the residue was purified by flash column

47
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chromatography on silica gel to give the mixture of two ismers (1.05 g, 94%, o:p = 84: 10) as

a colorless oil.

5.2 ETIEEE, AEERE, BERE KGR o -RAREALEY

I G VIAERINE S5 A TG EEAL, B O IGRERE, e, Wik, SRJGTESE AR
FIPAERS, BEfI AR o -SRI A, X LR, AR 1 —F
V2, REITE S G S A R T LB 2 . it FH I SRR 4 CFsOF, CH3COOF,
CsSO4F, XeF2, Tos-IF, LU LA Selectfluor =5 1A #B /& N-F B L &% .

OCOCH; OCOCH; OSiMes 0
F
—_—eeee _—
) > Oﬁ (L)
n )
n
n=1-4 n n
n=0-1
Reagent Yield% Referance Reagent Yield% Referance
CF3OF 50-90 57 CF3OF 85 59
CsSO4F 70-80 61 CH3COOF 85 59
60
CH3COOF 70 XeF, 88 58
XeF 37-62 64 N
| 78 63
|<|/
| N ||: OTf
» 73 63
’?‘ OoTf Selectfluor 90 62
F

B — IR A EREHEN, SR AU HARRR S, WARE K A,
A2 B TP AR B A, R EAR, M RER RGN TB], 3R AR

U Selectfluor, 3.2 eq o O
Ph NMe2  MecN, 40°C, 27d PhM NMe,
91% FF
1) NaHk AaH, THF
2) Selectfluor, rt O O 2) Selectfluor, rt, 27 h
PhuNMez

=
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IR A EAT B G, Tos-IFp fe— MRUF k. RONEFMERE, B
AR %

:UC
X

Y
”{
X<

X=R', OR', NR, F

R Bz o6

_ N o
Me3S|OTf F
_— -
MeO MeO MeO

3-Methoxy-17-trimethylsiloxy-1,3,5(10)-16-estratetraene. A 125-mL, two-necked round-
bottomed flask equipped with a reflux condenser and a magnetic stirrer is purged with argon
and charged with 6.8 g (0.024 mol) of estrone 3-methyl ether, 50 mL of dry benzene, and 4.0
mL (2.9 g, 0.029 mol) of triethylamine. The solution is stirred, 4.9 mL (5.6 g, 0.025 mol) of
trimethylsilyl triflate is added through a syringe, and the mixture is refluxed for 1.5 hr. The
reaction mixture is allowed to cool to room temperature, whereupon it separates into two layers.
Dry hexane (40 mL) is added, and the upper hexane—benzene layer is separated, washed
successively with saturated sodium bicarbonate and water, and then dried over magnesium
sulfate. The drying agent is removed by filtration, and the filtrate is transferred to a 125-mL,
round-bottomed, tared flask. The solution is evaporated to a constant weight with a rotary
evaporator, initially at water-aspirator pressure and then at 0.5-1 mm, to leave 8.6 g (100%) of
pale-yellow enol trimethylsilyl ether. This material is used immediately in Part C without
purification.

160-Fluoro-3-methoxy-1,3,5(10)-estratrien-17-one (/6a-fluoroestrone 3-methyl ether).
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The 125-mL, round-bottomed flask containing the enol silyl ether from Part B is purged with
argon, and 50 mL of dry dichloromethane is added. N-Fluoropyridinium triflate (6.5 g, 0.026
mol) is added in one portion, and the mixture is stirred at 20—25 <C for 8 hr. The reaction mixture
IS poured into water and extracted with three 60-mL portions of dichloromethane. The
combined organic extracts are washed with saturated sodium bicarbonate and then with water,
and dried over magnesium sulfate. The drying agent is removed by filtration and the solution is
evaporated to dryness with a rotary evaporator. The resulting pale-yellow solid is column-
chromatographed on silica gel (250 g, 60 ><4.5-cm column) using dichloromethane eluant to
give 950 mg (14%) of estrone 3-methyl ether starting material and 4.8 g (66%) of 16a-

fluoroestrone 3-methyl ether as a colorless solid, mp 157 <C.

53 ANEELANHBR
AR, AHRICEY. A PSR SR AR R At
AL A

HgX E
| X AcOF, CFCl3, AcOH AN
% 0°C, 1-10 min ¢
R R

R= OMe, OH, NHCOMe, Me, CI, H
X= OAc, CI

Hp i G RIN i, E 5 8AE, B2 r R IR,
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MgBr =
Reagent Yield Reference
O]

20% 70
N—F
gy - g
N

F F
X
| 15% 69
I}l @]
F
X
| RI/ 22% 72
I OTf
F
NF 80% 68
S
0))
R 73
Br cl Me3Sh cl cl

N 1) n-BuLi, THF, -78°C

Vi | Selectfluor N
N N/) 2) Me3SnCl, THF, rt
H

F
=N
N N MeCN, rt N N/
H H

Y

To a solution of 4-chloro-5-bromo-7H-pyrrolo[2,3-d]pyrimidine (0.92 g, 4.0 mmol) in
tetrahydrofuran (25 mL) was added n-BuL.i (2.5 M solution in hexane, 3.48 mL) dropwise at —
78 <C, and the reaction mixture was stirred at -78 <C for an additional 30 min. To this
solution was added trimethylstannyl chloride (0.88 g, 4.4 mmol) in tetrahydrofuran (8 mL)

dropwise over a period of 10 min.  The reaction mixture was allowed to warm to room
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temperature and was stirred overnight.  Saturated aqueous ammonium chloride (60 mL) was
added and extracted with ethyl acetate (3 X70 mL). The combined organic extracts were
washed with brine, dried over Na2S04, and evaporated to dryness. The residue was purified
over silica gel to give the desired stannane (0.80 g, 63%) as a colorless solid.

To a solution of this compound (1.97 g, 6.20 mmol) in acetonitrile (60 mL) was added 1-
(chloromethyl)- 4-fluoro-1,4- diazoniabicyclo[2.2.2]octane bis(tetrafluoroborate) (Selectfluor,
2.40 g, 6.5 mmol) in one portion, and the reaction mixture was stirred at room temperature for
7 h. The precipitate was filtered off, and the filtrate was evaporated in vacuo. The residue
was purified on silica gel using ethyl acetate/hexane (3:7) as the eluent to give the desired

compound (0.22 g, 21%) as a colorless solid.

54 AXFRFR AR
WEY) 31—34 VEARACAGN, EPERITE TR TS, BT AR Ar B
SN, AEAEREAS BISLAREFEER o -AURIEAL 59, (HIL ee% AR K s

31 R=R=H

32 R=CH3, R=H
33R=H,R=CI
34 R=H, R'= OMe
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Entry Ketone Base NF reagent Product (%oyield)
] X NaH (-)-31 1 F 70
e Nocon (63)
< “ KH (+)-32 - <10
(<5)
3 COOE! COOEt 35
O“c.., LDA. S el O“;ﬂ 27)
4 2 LDA  (#32 « <10
(34)
8 X LiH 31 % 10
/'\rcoo 1 - J\(:ooa a1
6 0 - 0 35
C)il:rcu. LDA ()31 | o &
7 “ “ 76 (S)
NaHMDS  (+)-33 Al
8 (13 “ 10
LDA (+)-33 )
9 “ NaHMD g “ 5
S  (+)-34 i
10 0 (o] 70
NaH +)-31 F
é‘cm @ é‘coou- (63)
1 i NaHMDS  (+)-33 1 0
" Ay (41)
F
12 md_come  NaHMDS (933 R coom >
T < (54)

AR AR, MREAS 2 ik BEE A e R A 7

O o

)k J‘I\/\ i i
o N 1) LDA, THF ANJJ\/\

> o}

H 2) o H F
Ph s PH
@S,NF 88%, 97% de
o)

I N7
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NaH, ether F
COOBL & /. 1cooEt
70% ee

Under an argon atmosphere, to a solution of 2-Oxo-cyclopentanecarboxylic acid ethyl
ester (1.56 g, 10 mmol) in dry ether (20 mL) was added 60% NaH (0.48 g, 12 mmol) at 0°C,
the mixture was stirred for 30 min, N-fluoro sultam (-)-31 (3.5 g, 15 mmol) was added in several
portions. The reaction mixture was stirred for another 1 h at room temperature, then quenched
by saturated NH4Cl solution, and extracted with EA. The combined organic layer was dried
over NapSQOg4, concentrated under reduced pressure. The residue was purified by column

chromatography on silica gel to give the desired product (1.09 g, 63%, 70% ee).
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6. =FFEMBIN (Trifluoromethylation)

T =9 R s i i, mksoE PR R IR, s e gl N, A4tk
BVIVERT, R 2 A B I R AR B B, AR 25T R R O E . BT RA
WK =5 RGN B AR+, s R — A EERRE . @ Z2F0R, 2
KRBT T2 N=a PRI, mRATAIR 2 Sk R = P 2,
RNV, Z@EEGSIANTE S N=K: ARE=FF R, B =L
B e YA

6.1 HHE=#FEL
SR E B RS 2 Mg el s, BT HSR R, PR S E TR

A2 2R FLIN RS E

ICF3

(CF3CO2)2 Aor BrCF3

electron hv A
donation
or Av
CF3N(NO)SO-CFy ‘“’\L HQ(CFa2
" /

Chy
/ \
CF3N(NO)SO,Ph CFaN=NCF3
elactrolysis A or
anXeFe kBuooH  \dor N\ *
A
HO,CCF3 " Te(CFa)

CF3SO2Na CF3COCF;

(EXMITE AR, B, mo E SN H], T AEA LA R AR 52 2
B 1 o

CI CI Br Br
XeF, AN CFl X
—— > | +CFR — > | Zcr
CF;COCOH = AN =
COOMe COOMe 61%
45% (0:m:p=48:30:22)
2:3=1:3
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NH, NH; OH
CF3Br, Zn, SO, X CF3SOZNa X
N | ——CF, | —CFs
= tBuOOH =
56%
in—1 Q- 45%
(0:p=1.8:1) (o:n::p:4:1:6)
6.2 SEH =% F#EiL

1990 ££ Umemoto #1& T L&Y 1 F1 2 W& M N R, I /2 28 —Fh o B 1 =
FALIRF 7. BEJ5 Umemoto B T LAWY 3 A1 4 HIE N 78,

Fs TfO" Fs TfO" F3  BF, Fs C2H5OH
1 2 3 4

XJVMEE R E R E A, B RIFHIRREN .. AP RIRIFH & LR, 28
REFBEPELE L, ARRPHAT NS TP, FAZIEM 4, RPBAERG
MKV, WSR2 o X = H P B A R CRa 1T, A2 Sn2 AR, 7T

sl SET HLE ™ A =a A H H 5, AR5 B 7 28 1 HO SR FUIN A
TP VA Y 5, Gl X A T, BT AR 2 RRoEZ AL &4 Canions of p--diketones,
B--keto esters and malonates, acetylide ions, silyl enol ethers, enamines, activated aromatics,

heteroaromatics, alkane- and arenethiolate anions, halide anions, and various enolate anions)

EOIN=5 A (BT UG ) o R A, i e, BRG] T R

O 0
E?L\"% DMF E§<
-65°C-rt CF3

o o)
reagent Yield% ref

1 83 w

2 74 77

3 80 78a

4 81 78b
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O O

1) tBuOK, Me3SiCl CFg
2) 1, DMF

R BE7 A 782

1) nBuLi
@{ > Q%CFg
2) 1, THF

Under an argon atmosphere, to a solution of Ethynyl-benzene (1.02 g, 10 mmol) was
dropped n-BuLi (2.5M, 6 mL, 15 mmol) at —78°C, the mixture was stirred for 1 h,
trifluoromethyl onium salt 3 (11 mmol) was added in several portions. The reaction mixture
was stirred for another 1 h at room temperature, then quenched by saturated NH4CI solution,
and extracted with EA. The combined organic layer was dried over Na>SO4, concentrated
under reduced pressure.  The residue was purified by column chromatography on silica gel to

give the desired product (0.58 g, 58%).

6.3 EE=FFHEMN
TEAL AP 5T\ =90 B 00 5 — 205 il CRa RISz R M S, E B A HG
R FT CuCFs X AR K SEAZ IARFT TMSCRs X Bl AL S HISEAZ IR .
BERIFTERET CuCF1EA CFy X MAAE CBE ANRAERBURE, 5
EWEEER) BERBIR, NTTEBE=ERFERARTELEY. X7kl
McLoughlin T 1969 & 5T, S ZERKE, BA=RPE R FER %L —

79
o

Cu
! *t Ycr, CF,
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CuCFs FJ LIEE Z M 715, 1 Cu HIAEAE T ILHIILH] o

Cu+ DF;
Cu(l) + CFsSiRg Cu +BrCFs

Cu + ICF2SO.F \} / Cu + (CFq)Hg

Cu + CF28r2 ~— G
/ or Cul) + (CFe)ZnX
Cu(l) + MeO,CCFSOF Cui + CF3N(NO)SO,CFs
Cu+
CF3SOLC! GICF,COMe  Cull) + CFsCOM
+ KF + Cul

Hob & I E Cul/MeO2CCF.SOF I Cul/KF/CICF2COoMe IX P ME R . e W
VERTRT B, URRES 5. FBEVEE MR AFERE TLC FENASHHEMES, Fi
WOZRERHE (BBC-NMR F1 °F-NMR).

L
Cul/MeQ2CCF2SO2F &% 80

MeO2CCF2SO2F

Phl > PhCF3
Cul

The mixture of Phl (2.04 g, 10 mmol), Cul (3.83 g, 20 mmol) and MeO,CCF,SOF (4.75
g, 25 mmol) in dry DMF(50 mL) was stirred at 70°C overnight. Then 50 mL water was added
to the reaction mixture, the resulting mixture was extracted with EA, washed with water and
brine, the organic phase was concentrated under reduced pressure. The residue was purified

by column chromatography on silica gel to give the desired product (1.22 g, 84%).
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Cul/KF/CICF2CO2Me & £ &

CICF,CO,Me
Phi > PhCF;
CUl/KF

A mixture of dry KF (0.58 g, 10 mmol), Cul (2.0 g, 10 mmol), Phl (2.04 g, 10 mmol) and
DMF (30 mL) was placed in a 50 mL three-necked round-bottomed flask fitted with stirrer bar,
dry ice condenser and thermometer. The solution was heated to 120 “C under an Nz
atmosphere for 0.5 h. Then CICF.CO2Me (2.89 g, 10 mmol) was added over 3 h and the
contents stirred for a further 4 h.  After reaction was completed, the reactants were poured into
ice water (200 mL). The solution was filtered and the residue washed with ethyl ether (3>20
mL) and the aqueous layer was extracted with ethyl ether (320 mL). The combined extract
was washed with water (30 mL) and dried over Na>SO4. After evaporation of the ether,

distillation gave the desired product (1.3 g, 88%).

FH—AFERR TMSCF; (Prakash W) SEkEL EWHIFZIR. L7772
7 1984 4 Ruppert 1556418, B 5 Prakash X F N A7 R E R TAE 8, X2 MWK
HAEE R R B BB 71, R AAHRA, BETE, PR,
TEA HLA B I R AR T2

R Me,SICF; R_ FaC R FC

R1>< P R><OH

OSiMes 0+ Ri

initiator
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H N A 2 R =11 ]
0
J_ + Me,SICFy ——» MesSIF
R R X'F 4
R R Ra}(ffx’
F3C>\OSiME3 R F3C
Me3SiCFs
0 _ )
. ve.§7 |
R R “Si-Me |_.
Me” | X
OYCFa
R" R’

RSN R (1 TBAF, CsF 25 ik, TMSCFs X # 5 Mtk it BT 3
RO, B L R = R R SRR I &, SRR, KA 012 P 4
gﬁ 83o

TMSCF,

RCOOMe >  RCOCF3
TBAF
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Reagent 1 Solvent t[h] Product 6 Yield [%]
)
a PhCO;Me toluene 18 FhJL.CF; 95

0
by n;n—@—ﬂuzm CH.Ch 18 OJN—Q—{‘EF 81

E:

0 O

€ FMOME pentane 24 F’h"*“*-"""‘-l?:F‘qjI 85

)
= ,ﬁ)k CF; fal
d Ph—=—C{);Me pentane 24 - 0
]
¢ CHy{CH:)2CO:Me  pentane 24 CHy{CHg} CHy” “CFy 75
COLM o]
&
' O 2 peniane 48 O){ CF4 72
2 i 68
. ntane 7
£ {Bu-CO:Me pe 2 o "JLGFE,
h }Q‘CC&ME pentane T2 @KC Fy 70
0

[a] Extersive polymerization.

R BE7 A 82

TMSCF,

PhCOOMe > PhCOCF3
TBAF

To the solution of methyl benzoate (1.36 g, 10 mmol) and TMSCF3 (1.78g, 12.5 mmol) in
dry toluene (20 mL) was added the initiator anhydrous tetrabutylammonium fluoride (TBAF;
2.5 mol% in THF) -78°C, and the reaction mixture was then allowed to warm slowly to room
temperature, stirred for 18 h.  The resulting mixture was treated with 2M hydrochloric acid (5
mL), extracted with EA, washed with water and brine, the organic phase was concentrated
under reduced pressure.  The residue was purified by column chromatography on silica gel to
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give 1,1,1-trifluoroacetophenone (1.65 g, 95%).

A4k, U3k Dolbier Z:{# ] CFsI/TDAE 1K &, ZEIRANFIZ&AF Nt T S8 T X6 o8
L) 1) = g8 Y 4L 84,

OH
PhCHO CFy 78%
O\\//O
o/S\o
HO
MeyN NMe-
>—< / > \ 55%
CF3l  +
3 — CF4

PhS-SPh
N 5 PhSCF, 95%

The End
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