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Synthesis of Alkyl Sulfate from a-Trifluoromethylbenzylbromide—
An Extension of Sulfinatodehalogenation
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Abstract The sulfinatodehalogenation reaction is a common method of introducing a fluoroalkyl group. In this paper, the
reaction of o-trifluoromethylbenzyl bromide under sulfinatodehalogenation conditions was investigated. It was found that the
product was an sodium alky] sulfate (ArCH(CF;)OSO;Na) instead of an sodium alkyl sulfinate (ArCH(CF;)SO,Na) which was
normal produced. a-Trifluoromethylbenzyl bromide did not react with the olefin after its generation of a radical intermediate
under sulfinatodehalogenation conditions even though an olefin was presented. Instead, the reaction directly gave an alkyl
sulfinate, and then oxidized by air to provide a product as an alkyl sulfate.
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H, S 6 TR AL BT N & mAL S A
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AR BRI R S X A SR T 1A DA
TV ()55 oA E RGN = 5T S 5,
() o- =5 FR R RE (858 55 3640 R B T ERY (Z) & =
SRR FE R E ) 4 R AR IR 1 7 9 (i 1 U R
HilE SRR AW a- =R SRR, AT
PRI T =IO H: s I I < A A ROBE, 1% OB RETE
SR o _EPGE S NI, 5 HLBRATTNL
Carreira /NH UL G /NI FT T 0T WACIEER) =
S a0 R R, AT ISR A s R T LA
¥ o- =55 B RARYD Ak R AR BT B HR 2R S 0 R
A TNEUR O, AT A - =P AR E &, @il
H RN, AR UL & 8. &t — R A1
PRACK I FE A AL BT P24, TR AN R IR
AN BIA BRI ER £, B b FE R £ (Scheme 1).
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Scheme 1 Oxidation and accidental discovery of sulfinate
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%% ] Mi(Scheme 2). it "F NMR Wi e<s), Fk 1a
MIEALFEAE 6 —70.4, M1 h &, BAFAREREA
BIRARE, 1E 6 —61.3 AbHIRAUE, St Eix—F 1w
PPN 99%. FRATHEN 6 —61.3 AL HIHIF AT §E M L fif
fReh, AR RREZ T H A A R (Scheme 1).
LA RS NT LT AN a- =9 AR A Y
YF NMR {2208 7E 6 —78 15 & a- = 3L IR
PF NMR A 7E 0 —70 U319 =5 2 R Wi R AN
F NMR LA REAE 0 —60 1750 M4 20 A ] LUK
b ()44 Ry WA R L. I H., RIS SN 2 WA AR,
AT W ) 54 =, P S R
KA. 1Efa BRI RE R, FRATEIL 6 —61.3 &b
KUEZH S, HAE S —76.4 &b HBLIE. HLl EIER,
BAVHEN AL T Bk AN B

Br SO,Na
CF3; NaHCO3/Na;S,0, CF; _air
. CH3CN/H,0 F rt
1a 50°C/1h .
5:-70.4 (d) 6:61.3 (d)
0S0;Na
CF,
F
2a
5:76.4 (d)
B2 a5 IR R URAE i o MERSAL S S22 N AL o e
t
Scheme 2 Chemical conversion of o-trifluoromethylbenzyl

bromide under sulfinatodehalogenation

ZJa, BATIEANMENI AL 6 —76.4 IR HEAT
$eal, RIZA A K A IR AR BE R T1E LBk R 73
FE, Uk, FEZY R TR — R L. FRATH A B
SR R BT IR MRS, IR QRET 2 IR EEL, Bk
KB AR A AL, ARAIE K 2 T A HLAY R i 2 B 58
4, KKEM ZBEZHEAT UF NMR ERELRG I, it 1
FLPRAS I Je IR AbEE, JIWKE S AL ER R = H(ED o
—76.4 [PR). IRATH 4 ZEE5 K Z T 2 Ik
REY, heAG R A A E A, RE UF NMR A, %
BRI RS AE 0 —76.4, B AR 9. MPERZHI3E
PRAN ESI =i 3 0 s S A - B, AT 2B e vy 7=
Yt A BRI BRIR &L 24, 73 B2 A 37%, 475 F o
KR RO 2L B A Rk, RO R B AR Bl — A
LA, 76 BRBR AR r i R v 5 B 2B AT 2 I3
B, — 885372 2a AR E LBk P& iR o, SECH Y
P A

ZJa, FRATDG R R 5 55 10 R B R £ i 75 I 10l 7
ML, 78X IR R 2h AT HE40(Z) 20 min)J5, & F
NMR #, WA EE (0 —61.3) & EILmEE o —
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76.4) (Scheme 2). FATLAET ST BEIT T1ZK
N, SRR 1 h 5, 1a HAe ALK 2a.
1.1 RYPEEEAR

BNk, A a- =5 SR S5 % IR
PR S () R &G PEREAT TR FL(ER 1 Fom). MR 1
A LAE H, 15— 0 RO R R 2h 1 I B, X T 5% 3
Tt 57 DA % TB) A7 FY W | - 5 R 25 H T 2R R W) (1a~ 1g,
1) #1152 o 45 B B 451077 2(60% ~99%); Xf T 75 340
REBUACHIEYI(h, 18)77 R BRR(55%M 46%); [FIREZ R
O 35 A 2 BUREE#, T 3,5- AR EBURH a- =9
F LR IR AL S 1) (1K) 7] DLAS 31 85 77 28 (52%). TR
RUTH BT HER 1, 2hib e B0 R 3k 1) ok R BRI 2k,
Rl 73 B9 45 2 () b L0 R Eh 11 72 A 15%3] 40% 2
).

I3 i BATTN s B s N HLERHEAT T B 9T(Scheme 3).
R 1d BEAE LB R, R4
HARNRE, (BRI, 24 h HEA T AF
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RIS REAS 2 R AR A A s e A R
% £5.
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Scheme 3 Comparative experiment and possible oxidation

mechanism
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59, BHRRE B A Bl AR A A A h
D, A B D 5 AR T A hES S A K
E, E 210 EHHR 415 2R E K AL IR R 2.

2 i

G R LT e AR A ) S S AR, AR BRI
A= RS R IR £, 1K — S N it i A A S
MIREA. f2%, TATIAN IR ZRE T 0 R 3 1t 2,
ZRE R £h 270 2 S PO A Ak, B A R R 26
3 SRS
3.1 X5

W5 B DSC W, R AREAIE; '"HNMR %7
Agilent (400 MHz) 5, Fl TMS 1AM 45; F NMR
WEAE Agilent (376 MHz) Ll 2, F CFCl; 1 D,O 1AW
Fr; *C NMR 7 Bruker AV-400 (100 MHz) b3l 5,
CDCl; AP Fx; HRMS (EN{E SATURN 2000 74 Jifi 3 {%
ME; MS (ESIYE AGILENT1100 #5143 5% Shimadzu
LCMS-2010EV B4 i 5 ; HRMS (ESD)i&%H] FTMS-
7 BEEELCGN e, MR T S L AR
JBZ(200~300 H 5% 300~400 H). TLC FEB IR NI & 146 T
] HEFEI HSGF-254 R Z ZEHTTHIMR; KA LAMT &
. VI CARRIE 7 i Ab E A4k
32 ZWHE
321 a-Z A FARFIRA SR

= ZE W (PhsP, 2 mmol) A F] 10 mL Schlenk &
LN 0.5 mL FORIEWE, 7E 50 CTRHHEEm.
2,2,2-= % 3L EE (1 mmol). PUERALAR(1 mmol)Fl 4 mL
FRE R A Y 51, B LN 21 = 2R B B 1 F 2R TR
W, 60 CRHEFERN 4 h, 2 EISTLOM. &M 5E
A i e R AR, FHIC/K 8BS mL X 3)FiRE, LAk
FREANIE IR 3 Ik, GIHANAE. AHHEEW A LK
Na,SO4 T4, W45, TREVHAEEN 75 LA
AERAR R ECE TE k) B alith, 153 B AR a-—
G S5

1-(1-72-2,2,2- =4 2. 3)-4- K (1) Tk,
P& 79%. 'H NMR (400 MHz, CDCl3) d: 7.52~7.49 (m,
2H), 7.11~7.07 (m, 2H), 5.12 (g, J=7.3 Hz, 1H); "F
NMR (376 MHz, CDCl;) 6: —70.8 (d, J=7.1 Hz, 3F),
—110.4 to —110.5 (m, 1F).

L1,1- =50 -2-1R-2-2K Z ke (v B ik, 7=
76%. "H NMR (400 MHz, CDCl3) d: 7.51~7.38 (m, 5H),
5.12 (g, J=17.5 Hz, 1H); "’F NMR (376 MHz, CDCl;) ¢:
—70.5 (d, J=7.5 Hz).
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Table 1 Reaction of a-trifluoromethylbenzyl bromide with sodium dithionite

Entry Brominated substance F NMR Sulfinate salt "°F yield/% Product Yield”/%
Br OSO3Na
1 /@AC& —61.3 99 Q)\Ca 37
F F
1a 2a
Br 0SO4Na
2 ©)\ch —60.9 71 (j/k CFy 15
1b 2b
Br OSO3Na
3 /©/kCF3 —61.5 60 /@Aca 28
Me 1c Me 2
Br 0SO3Na
4 Q)\ca —61.3 92 O)\ca 40
MeO MeO
1d 2d
Br OSO3zNa
5 /@Aca —61.4 80 /@Aca 34
Cl Cl
1e 2e
Br OSO3Na
6 /@Aca —626 72 /@Aca 18
Br Br
1f 2f
Br OSO3zNa
Br Br
7 \©)\CF3 —61.5 74 \©ACF3 21
19 29
OMe Br OMe OSOzNa
8 @Aca —61.1 55 @Aca 29
1h 2h
Br Br Br OSO3Na
9 ©)\0F3 —61.2 46 ©/KCF3 19
1i 2i
Br OSO;Na
NC NC
10 \©/kca —613 89 j@)\cm 40
1j 2j
“ Reaction condition: 1 (0.5 mmol), Na,S,04 (0.75 mmol), NaHCO; (0.75 mmol), P(CH5CN) : V(H,0)=2 : 1 (2.0 mL) for 1h. *Isolated yield.
Chin. J. Org. Chem. 2019, 39, 144~150 © 2019 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 147
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1-(1-31-2,2.2- =4 2. 36)-4- B K (10)*: Bl
1K, 7P=Z 60%. '"H NMR (400 MHz, CDCl3) d: 7.40 (d, J=
8.0 Hz, 2H), 7.20 (d, J=7.4 Hz, 2H), 5.11 (q, J=7.5 Hz,
1H), 2.38 (s, 3H); '’F NMR (376 MHz, CDCl;) 6: —70.5
(d, J=17.5 Hz).

1-(1-2-2,2,2- =4 2.3)-4-FFEZEFE Q)P Tl
1%, 7P2& 60%. '"H NMR (400 MHz, CDCl3) d: 7.43 (d, J=
8.0 Hz, 2H), 6.92~6.89 (m, 2H), 5.11 (q, J=7.5 Hz, 1H),
3.83 (s, 3H); "F NMR (376 MHz, CDCly) §: —70.7 (d,
J=1.5 Hz).

1-(1-$3-2,2,2- =4 £, 35 )-4-F 7 (1e)*: T i A,
P 80%. '"H NMR (400 MHz, CDCl5) d: 7.44 (d, J=8.0
Hz, 2H), 7.37 (d, J=8.0 Hz, 2H), 5.71 (q, J=6.7 Hz, 1H);
F NMR (376 MHz, CDCl;) 6: —70.6 (d, J=7.5 Hz).

1-(1-8-2,2,2- =90 4.3 )-4- 1R KD Tk,
P 75%. "H NMR (400 MHz, CDCl3) 0: 7.57~7.51 (m,
2H), 7.41~7.35 (m, 2H), 5.08 (q, J=7.3 Hz, 1H); F
NMR (376 MHz, CDCl3) §: —70.6 (d, J=7.1 Hz).

1-(1-7R-2,2,2- =5 £ 3%)-3-1R K (1g): LEMAEK, 7~
% 64%. 'H NMR (400 MHz, CDCl;) d: 7.66 (s, 1H),
7.56~7.53 (m, 1H), 7.44 (d, J=8 Hz, 1H), 7.28 (t, J=8
Hz, 1H), 5.06 (q, J=7.3 Hz, 1H); F NMR (376 MHz,
CDCly) 6: —70.4 (d, J=7.1 Hz).

1-(1-¥R-2,2,2- =% £ 35)-2- & FE ZL (1h): T B
K, 722 75%. "H NMR (400 MHz, CDCLy) d: 7.67 (d, J=
8.0 Hz, 1H), 7.39~7.35 (m, 1H), 7.05~7.01 (m, 1H), 6.91
(d, J=8.4 Hz, 1H), 5.90 (q, J=7.9 Hz, 1H), 3.89 (s, 3H);
F NMR (376 MHz, CDCls) 8: —70.0 (d, J=7.5 Hz); °C
NMR (100 MHz, CDCLy) 6: 156.5, 131.2, 130.3, 123.8 (q,
Jer=276 Hz), 121.4, 121.1, 110.9, 55.7, 39.3 (q, Jer=235
Hz). HRMS (ESI) caled for CoHgOF;Br 267.9711, found
267.9713.

1-7R-2-(1-1R-2,2.2- =5 L) K (i) TOWiE, 7#
% 40%. "H NMR (400 MHz, CDCly) d: 7.79 (d, J=8.0
Hz, 1H), 7.61~7.59 (m, 1H), 7.42~7.38 (m, 1H), 7.27~
7.23 (m, 1H), 5.85 (q, J=7.3 Hz, 1H); "F NMR (376
MHz, CDCLy) §: —69.7 (d, J=7.5 Hz).

1-(1-12-2,2,2- =5 £ 35)-3-F A K (1) T Bk,
=% 40%. '"H NMR (400 MHz, CDCl;) §: 7.82 (s, 1H),
7.76 (d, J=8.0 Hz, 1H), 7.72~7.70 (m, 1H), 7.54 (t, J=
7.8 Hz, 1H), 5.14 (q, J=7.1 Hz, 1H); ’F NMR (376 MHz,
CDCly) 6: —70.5 (d, J=7.1 Hz); *C NMR (100 MHz,
CDCly) 6: 134.4, 133.5, 133.4, 132.8,129.9, 123.0 (q, Jor=
276 Hz), 117.7, 113.4, 45.4 (q, Jor=234 Hz). HRMS (ESI)
caled for CoHsNF;Br 262.9557, found 262.9561.
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3.2.2 W AHER 369 &R

7 Schlenk & H NN IE AR FRE9(0.75 mmol) FTHfk
FRZAN(0.75 mmol), BHE i A A=K, ERA
R FIIN 2 mL ZHE/KE W [V(CH;CN) & V(H,0)=
2 1]. F Schlenk & H I a- =5 HF (0.5 mmol),
50 C R 1 h, TLC A B 3 5ok R B 5e 45, °F
NMR A&, J5kl e 4 ieth, MM RBAE 6 —61
XU = 2. A5 IR RS, AR SRS S mL
IKVEW, 2K mL)FEREOR, KERZB)Z F NMR
Keill, BERKZMNRS 6 —76 SUEKF“YNIE. &G,
KEH 48 CBE(S mL X ), A IFEHAE, kY52
o [ A Ry ot T R .

2,2,2- =5 - 1-(4- 5N L) LB IR BN (2a): (€ 44,
Iy FRER 37%. mp. 71.8 C; '"H NMR (400 MHz, D,0)
8: 7.56~7.52 (m, 2H), 7.17 (t, J=8.8 Hz, 2H), 5.71 (q,
J=6.7 Hz, 1H); "’F NMR (376 MHz, D,0) 6: —77.2 (d,
J=6.4Hz, 3F), —112.0to —112.1 (m, 1F). HRMS (ESI)
caled for CsHsO4F,SNa [M — Na '] 272.9850, found
272.9853.

2,2,2- = H-1-2K 3L LSRR AN (2b): A BE R, 5
FEE 15%. mp. 60.5 C; '"H NMR (400 MHz, D,0) o:
7.54~7.45 (m, 5H), 5.71 (q, J=6.7 Hz, 1H); '’F NMR
(376 MHz, D,0) 6: —77.0 (d, J=6.8 Hz). HRMS (ESI)
caled for CgH¢O,F;SNa [M—Na+] 254.9944, found
254.9948.

2,2,2- = 5-1-Chf FE 208 R BR IR A (2¢): (1 L[]
&, DB 28%. mp. 49.4 C; '"H NMR (400 MHz,
D,0) &: 7.40 (d, J=8.0 Hz, 2H), 7.27 (d, J=8.0 Hz, 2H),
5.65 (q, J=6.7 Hz, 1H), 2.30 (s, 3H); "’F NMR (376 MHz,
D,0) §: —77.1 (d, J=5.3 Hz). HRMS (ESI) calced for
CoHgO4F;SNa [M—Na ] 269.0101, found 269.0099.

2,2,2- = %-1-(4- WAL R 3R O LB IR BN (2d): H
AR, 73 B2 % 40%. m.p. 46.6 C; '"H NMR (400 MHz,
D,0) &: 7.50 (d, J=8.8 Hz, 2H), 7.05 (d, J=8.8 Hz, 2H),
5.68 (q, J=6.5 Hz, 1H), 3.83 (s, 3H); '’F NMR (376 MHz,
D,0) §: —77.1 (d, J=6.8 Hz). HRMS (ESI) calcd for
CoH505F;SNa [M—Na "] 285.0050, found 285.0048.

1-(4-FRH)-2,2,2- = L BB FR N (2e): 1 A T4,
IYEEFRE 34%. mp. 71.0 ‘C; "H NMR (400 MHz, D,0)
5:7.98 (s, 1H), 7.86 (t, J=8.6 Hz, 2H), 7.64 (t, J=8.0 Hz,
1H), 5.85 (q, J=6.5 Hz, 1H); "’F NMR (376 MHz, D,0) ¢:
—76.9 (d, J=6.4 Hz). HRMS (ESI) calcd for CsHsO4
CIF;SNa [M—Na"] 288.9549, found 288.9548.

1-(4-R 2K 38)-2,2,2- = LFETRER N (20): 1 0 [l 44,
FEE 18%. mp. 65.9 C; '"H NMR (400 MHz, D,0) o:

Chin. J. Org. Chem. 2019, 39, 144~150
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7.69 (t, J=8.8 Hz, 2H), 7.51~7.35 (m, 2H), 6.21 (q, J=
6.4 Hz, 1H); "°F NMR (376 MHz, D,0) §: —76.6 (d, J=
6.4 Hz). HRMS (ESI) calcd for CgH;O,F;SNa [M—Na']
332.9049, found 332.9053.

1-(3-1R R 3)-2,2,2- =R LB ER(2g):  H 0[] 44,
YRR 45%. mp. 110.5 °C; 'H NMR (400 MHz, D,0)
5: 7.77 (s, 1H), 7.65 (d, J=8.0 Hz, 1H), 7.53 (d, J=8.0
Hz, 1H), 7.40~7.33 (m, 1H), 5.74 (q, J=6.5 Hz, 1H); F
NMR (376 MHz, D,0) 6: —76.9 (d, J=6.4 Hz). HRMS
(ESI) caled for CgHsO,BrF;SNa [M—Na+] 332.9049,
found 332.9050.

2,2,2- = H-1-2-FA R R IE) C BRI R B (2h): A
[, 738572 % 29%. m.p. 78.5 “C; "H NMR (400 MHz,
D,0) 6: 7.55 (d, J=8.0 Hz, 1H), 7.48~7.38 (m, 1H),
7.11~7.04 (m, 2H), 6.17 (q, J=6.5 Hz, 1H), 3.84 (s, 3H);
F NMR (376 MHz, D,0) §: —77.1 (d, J=6.8 Hz).
HRMS (ESI) caled for CoHsOsF;SNa [M—Na ] 285.0050,
found 285.0053.

1-(2-IR A HE)-2,2,2- =5 LI BR AN (21): 1 ([ 44,
ST AR 19%. mp. 57.7 ‘C; 'H NMR (400 MHz, D,0)
5: 7.69 (t, J=8.0 Hz, 2H), 7.49 (t, J=5.3 Hz, 1H), 7.39~
7.35 (m, 1H), 6.21 (q, J=6.7 Hz, 1H); "°F NMR (376
MHz, D,0) 6: —76.6 (d, J=6.4 Hz). HRMS (ESI) calcd
for CsHs04BrF3SNa [M—Na "] 332.9049, found 332.9053.

1-(3-FHE R HE)-2,2,2- 5 L FHEBR R B4 (2j): 1 A fi]
&, B 3R 40%. m.p. 60.2 C; '"H NMR (400 MHz,
D,0) d: 7.98 (s, 1H), 7.86 (t, J=8.6 Hz, 2H), 7.64 (t, J=
8.0 Hz, 1H), 5.85 (q, J=6.5 Hz, 1H); "’F NMR (376 MHz,
D,0) 6: —76.9 (d, J=6.4 Hz). HRMS (ESI) calcd for
CoHsO4NF;SNa [M—Na ] 279.9897, found 279.9891.

45 Bh#4 Bl (Supporting Information) 2t 754 'H
NMR, "F NMR, "C NMR %% F UL K i 43 3% i 1 £
P X e RE AT PL A 9% AN T ) 35 (hitp://sioc-journal.
cn/) bR ER.
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