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Synthesis of aromatic triflate with triptycene as skeleton

SHI Man, XIAO Yi’
( State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116000, Liaoning, China )

Abstract: Key intermediates 1,8,13,16-tetrahydroxytriptycene and 1,4,5,8-tetrahydroxytriptycene, prepared
from cheap and readily available raw materials 1,8-dihydroxyanthraquinone and 1,4-dihydroxyanthraquinone,
1,8,13,16-tetra
[(trifluoromethanesulfonyl)oxy]triptycene and 1,4,5,8-tetra[(trifluoromethanes ulfonyl)oxy]triptycene with

were esterified respectively with trifluoromethanesulfonic anhydride to obtain

an individual yield of 46.2% and 70.5%. The structure of synthesized products were further confirmed by
HRMS, '"HNMR and "FNMR.
Key words: anthraquinone; triptycene; trifluoromethane anhydride; aromatic triflate; fine chemicals
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R TR R AR B R, AR SCHL B
AR, FasEPETR Y 1,8-— F AR L U1l 1
SeA U 1,8,13,16-PUFR 3k = WEE  FRAEMEREfEIL T
WATERAL SN, A5 B s W 2% o AR SCE T
B B TR B R R R AR e R & 1,8,13,16-
DU (= 960 PP s Pk i ) R0 58 ) = M0 () e R, Tl
A FR RS RS . TP R & =R
SRR 5 A ER Y, DL 1,4- R 3L RN OB,
B IBALE Y 1,4,5,8-DUT(= 460 R IOk 35 ) S0 RE ) = A
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1 SCIGERSy

1.1 KFENE

Pl . oK B IEC k. UKESRR . & H
L. MERE ., HEE, PUEMR (THF), ZF. 1.4-—=
FNH ., RS, AR, EZHERMLFARFARA
Ay 1,8- TR . 1, 4- TR L EER . XTI AR R
R, BEfr . SAAER . IESbEh . WRERRR . IRTR
AN, TOKBRIREN . EAL . SRR . AR
(CAN). BRFRHT . XIARRERE ., —HALHN (BBrs ). PRE:
¥ (NayS,0,), AR, BRI T AR B A FRA T

Bruker Avance I 400 % 4% ff 3t ¥ P 3% 12 |
Ultraflextreme %I 3 4 B OGAF I FEL S KA TR 1) o3
{ (MALDI-TOF ), f&[% Bruker 2\ ],

el

1.2 FHik
1.2.1 1,8,13,16- W [( = f F & B &) A L | = 8
(2-VI) #9465
A LT R
O“s\’(l)
OH O OH b ko O o 07 ~0 o~
o o 2

2-T (72.3%)

21 (952%) O
HBr —oYl_ pH
—_— > BBr:
CH,COOH Tcl’
o

HO
2-IV (90.5%)

211 (85.2%)

Synthetic route of 1,8,13,16-tetra[(triﬂuoromethanesulfonyl)oxy]triptycene[13]
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2-V (80.7%)

2-VI (46.2%)

1.2.1.1 1L,8-“HAEFE (2-11) WAL

BFCHR[15-16], DL 18- IHEER 6.00 g
(24.98 mmol ) MR}, Hil#155] 4.61 g IRFELRE A
2-T, YR 72.3%. 'HNMR (400 MHz, CDCl5), J: 9.24 (s,
1H), 8.31 (s, 1H), 7.57 (d, J = 8.6 Hz, 2H), 7.42~7.34 (m,
2H), 6.73 (d, J = 7.4 Hz, 2H), 4.09 (s, 6H).,
1212 1,8-Z H 4 3-9,10- — %(-9,10[1",2']- A H

B-13,16-F (2-T) M4 AL

ERAIRYT, BiaW 2-1 320 ¢
(13.43 mmol ), X4 7.26 g ( 67.15 mmol ) K TG
K2 (20 mL ) JIWAF] 50 mL &R fH, findk
[ 8 ho RMWEEHRIE, WHIESR, WIEREE
), M= EAR KR 2K (0 °C), IEC ke, H
BEVEV, RBREBEAZIT, 538 3.98 g sesp ik
2-T, Y% 85.2%, 'HNMR (400 MHz, CDCls), §:
7.12 (dd, J= 8.2, 7.4 Hz, 1H), 7.04~6.98 (m, 2H),
6.81 (d, J= 7.3 Hz, 1H), 6.74 (dd, J = 8.3, 0.7 Hz,
1H), 6.68~6.63 (m, 1H), 6.28 (d, J = 2.7 Hz, 2H),
5.82 (d, J=2.5 Hz, 1H), 4.79 (d, J = 2.5 Hz, 1H), 3.88
(s, 3H), 3.80 (s, 3H), 3.06 (dd, /= 6.8, 2.5 Hz, 2H),
1.2.1.3  1,8- "W HE-13,16- 5 5L =l (2-1V)

) B

ERSAR T Bk 2-T 3.50 g 10.10 mmol )
TS UKEE R (30 mL ) Hom R Rl o o 5T it 534K 48%
METRIR (0.04 mL ) S22 A SR, RS2k m
Ui 1 he RN SERUG, WM, is™ . M
FE AR, WA AW ) « V(T
FE)=50 : 1, 53 3.18 g KA [E A& 2-1V, i 90.5%.
'HNMR (400 MHz, DMSO-dy), d: 8.74 (d, J= 1.1 Hz,
2H), 7.01 (d, J = 7.2 Hz, 2H), 6.95~6.88 (m, 2H),
6.69~6.61 (m, 2H), 6.55 (s, 1H), 6.28 (s, 2H), 5.76 (d,
J=2.5Hz, 1H), 3.80 (d, J= 7.4 Hz, 6H).
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1.2.1.4  1,8,13,16-PUF =M (2-V ) HH K
ERSAP T, Bea9 2-IV 3.00 g(8.66 mmol )
Je T4 — AW % (30 mL) A F] 100 mL [z Wk
i, 0 °CF, ¥ BBr; 3.8 mL (38.97 mmol ) Z#127i%
BN R RO, RAE 20 °CF L 14 he S
SERUR, BWHIE 0 °C, ¥KEETHAR N IRE KL
B BBrso [0 SN I I AR S AN IR pH 2 H i
FRRIRLE R %ZM&%ﬁM,HMWK%,%K
TN T4, 155] 2.23 g WAEEAEREAK 2-V, i
80.7%. 'HNMR (400 MHz, DMSO-dj), 6: 9.26 (s, 2H),
8.64 (d, J = 15.1 Hz, 2H), 6.81 (d, J = 7.0 Hz, 2H),
6.74~6.68 (m, 2H), 6.47 (d, J = 0.8 Hz, 1H),
6.46~6.42 (m, 2H), 6.29~6.22 (m, 2H), 5.63 (s, 1H).

ESI-HRMS, CsoH404, m/Z: [M+CI] {4 353.0586,
SR 353.0575,

mEIE 5.08 mL( 62.83 mmol )z T4 — 5 4e( 30 mL )
A 100 mL WfH . 0 °CF, B = HH iR
T 10.55 mL ( 62.83 mmol ) ZE1& i hn & s i,
RIGRNETE R 20 °C, AL 10 he SO 58 B
BNV RE, & A0, A MU R A
ﬁﬁﬁéﬂﬁ'ﬁ Jo7K Na,SO, T, U8, WlRiEZERR 2

VERASHL= 5 oHL = i A GBS 0 5 msh Al VA
{EEM) C (TR CTEE)=50 = 1, 15 2.44 g FI(AE{E 2-
VI, 4% 46.2%., '"HNMR (400 MHz, CDCls), 6: 7.52
(d, J = 7.3 Hz, 2H), 7.23 (dd, J = 8.3, 7.5 Hz, 2H),
7.18 (d, J=9.1 Hz, 1H), 7.13 (d, J = 2.0 Hz, 2H), 7.11
(s, 1H), 6.55 (s, 1H), 5.95 (s, 1H), "FNMR (377 MHz,
CDCp), 6: —72.62 (s), —72.99 (s), —73.10 (s).
ESI-HRMS, CasH;oF1201,Ss, m/Z: [M+Na] it (i
868.8756, SLAE 868.8790,

1.2.1.5  1,8,13,16-PU[( — 5 HH Af I % ) S0 0 ] — W4 122 1458-W( =R FaBLA)R A =%
(2-VI) my& (3-VII) &4
TER SRR a8 2-V 2,00 g 6.28 mmol ), AL R o
0 OH \QS,Q on 0O OH o o QO
O‘O Rk O‘ NaBH, SnClz, HCI O O o
THF CH,0H CH.COOH
O OH 0 O OH O o.
3-1(92.5%) 3-1(95.2%) 3-11 (70.2%)
F F
O O O PAORAE
O Na,S,04 OH OH 20X
U CH,CN, H,0 ' o ,Ho O W ’
-0 O @ HO HO i Il\I FF%_

3-1V(85.4%)

1.22.1 1 4-"HWEEERR (3-1 ) WA

B CHR[15178, DL 1,4- %58 8.00 g
(133.30 mmol ) FyJsikl, #5155 8.26 g 5o B (A [
& 3-T, W 92.5%, "HNMR (400 MHz, CDCl5), J:
8.17 (m, 2H), 7.71 (m, 2H), 7.35 (s, 2H), 4.00 (s, 6H).
1.22.2  9,10-—&(-1,4- " H 5 3-9,10- B i 3-1 )

1A

ERART T, BiA® 3-1 600 g
(22.37 mmol )JF T THF( 200 mL ) A1/ % ( 200 mL )
FHRAWH . 0 °CF, St AT Ll 4.23 ¢
(111.83 mmol ), BLIREET RN 2 ho W58 U5,
SRS IMVKEE R pH 2= p e IR 2R BR L5,
INAKH, Hhyg, JKyk, 155 5.79 g IR & R 3-
I, Y& 95.2%, JTLiFmit—H4ifk.
1.2.23 1 4-Z"HAIEE (3-M) BE 8L

fE 250 mL W, ¥fead 3-1 5.00 g
(18.36 mmol ), SfLIEH) 10.44 g (55.09 mmol ) fil

3-V(89.8%)

3-VI (70.2%)

3-VII (70.5%)

A THF (100 mL) ', ZZi2hnkihiz 9.18 mL
(110.17 mmol ), ZE TN 1.5 he R SERME,
RN BE, WUH 1 mol/L #h1R . HIEEVE, 53
3.17 g L@ fE A 3, YR 70.2%. 'HNMR (400 MHz,
CDCly), 8: 8.77 (s, 2H), 8.04 (dd, J= 6.4 . 3.3 Hz, 2H),
7.47 (dd, J = 6.5. 3.2 Hz, 2H), 6.61 (s, 2H), 4.04 (s,
6H).
1224 58 "H4E3-9,10-—4-9,10[1' 2'- A B-1,4-
TR (3-IV) BYA AR
SHICER[151 5, #1595 3.88 ¢ 20 ([ {4
3-IV, %K 85.4%.,'HNMR (400 MHz, CDCly), 0: 7.43
(m, 2H), 7.01 (m, 2H), 6.58 (s, 2H), 6.53 (s, 2H), 3.79
(s, 6H),
1.2.2.5 9,10[1'2']-AHF14-1,4,58-DUf (3-V ) BUH L
SRSk, 45 311 g BEaEk 3-V,
% 89.8%, 'HNMR (400 MHz, CDCly), 5: 7.48 (dd, J =
5.3, 3.2 Hz, 2H), 7.08 (dd, J=5.4. 3.1 Hz, 2H), 6.65
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(s, 4H), 6.18 (s, 2H).
1.2.2.6  1,4,58-PUFpH=mtda (3-VI) A& AL
HERIARYT, BAEw 3-V3.00 g (955
mmol ), FEEH 11.63 g (11.63 mmol ) HIAF| 1,4-
TN (50 mL ) FIK (50 mL) AR AW,
FR TP 8 he KW SERUS, F R R EIA KA,
IS UE Y. ML S K VE R, Has T, 15 E]
2.14 g By @A 3-VI, W% 70.2%., '"HNMR (400 MHz,
DMSO-dy), 5: 8.67 (s, 4H), 7.31 (s, 2H), 6.94 (d, J =
3.2 Hz, 2H), 6.27 (s, 4H), 6.07 (s, 2H),
1.2.2.7  1,4,5,8- VU [( — 0 H if foE 3% ) A0 38 ] = M0 (3-
VIO A 5%
ERIHEPT, B Ew 3-VI 2.00 g (628
mmol ). MEEE 5.08 mL ( 62.83 mmol ) Mz T4f — 4 H
f% (50 mL) A 100 mL Rt . 0 °CTF, ¥
= LA 10.55 mL ( 62.83 mmol ) 2187 i 5|
RS, RUMWAE 20 CCRHHE 10 ho UV 58
Ja . REBOIAKF R, A AR, A LA
TMB R VE . JCKBRIRREN T, L UE, WUEER
R ZSUA AR ™ o R S R S B, s A
VOGN : MR OTE)=40 = 1, 155 3.75 g A [#
4 3-VIL, Y% 70.5%. 'HNMR (400 MHz, CDCl5), d:
7.53 (dd, J=5.4. 3.2 Hz, 2H), 7.17 (dd, J= 5.5, 3.2
Hz, 2H), 7.15 (s, 4H), 6.20 (d, J = 9.0 Hz, 2H),
FNMR (377 MHz, CDCl;), 6: 72.93 (d, J=36.2 Hz).,
ESI-HRMS, CssHoF1,01,Ss, m/Z: [M+Na] 3 {H
868.8756, SZI{E 868.8794,

2 #HR5WE

TEA B AR L = 8505 SR B 4 1) — 95U HA i R 07
g, SRH—F Rk, EHl4 1,8,13,16-PU[(—
SRR R RL ) L) A (2-VD) B, DL 18-
B (2-T) AFERL, 224 585 e R,
AL E) 1,8,13,16-TUE =1 (2-V), F5=
SRR R I A A R SR, B B EICR N 28.7%,
T 2B ORI T SCk[13], W8 TR 2
Tl A A 7= AE R4S 1,4,5,8- DU [(= 960 H Bl ok 66 ) 4803 )
WA (3-VID) B, BB 1,4- RS BER A RO
il & 1,4- " HEILE, 32 0008 N 61.8%, SRIG4
JUAE T B R S VA B 4l 1,4,5,8-DUF2 3 =
W (3-VI), fela 5 = RiRe I & A ER ik 15 21 3-
VI, s ®hy 23.5%, Hy=Ppgstbimat NMR Fl
ESI-HRMS Z4iF,

BARG A 2-VI, 3-VIR LA iR, HHE
KB EAAG B s A, & 4 DEYFRIL) = I
(2-V . 3-VI), P55 =5 H 688 BT 217 Hg LN,
I IR H AR =4 0 SRR B e e TR

2.1 AERE R ER I & O EE = S %0
2.1.1  BROPEBL T EACIR A 2F 2-V Ak 89 % vh

J5t R Ak 2 17 A R M AR A SRR - LR
BBry. =4 bfR%5E, TIAN 07084 Wy n =
WS A A A B R el R R, = Ak
BORIET =&k, 1ok, g fh &, M
H[IRR-LTRXT 1,8- 4 3-13,16- 53 = A
(2-IV) FATHH 3L, BORAR] 10%. KL, &4
6 BBrs Xt 2-1V 47l B Ak S vy o

TR & BBry IS L R K . 7E 1.2.1.4
WM, BN ETECY 14 h, 5T RN
XF1,8,13,16-PUFE 5L =M (2-V ) ICRAYm, 45
Lk 1 Proan. B LA, MREEE 20 °C,
-V, N 81%., AkLLTHE, 2-V IRk
i, FIfigsE BBry 20l , #4050, 30U 3
A, P=A R =8 o L, BE8E B IREE R 20 °C.

F 1 RITIREERT 1,8,13,16-PU Y5k = M4 5 2R 10 5 )
Table 1 Effect of reaction temperature on yield of 1,8,13,16-
tetrahydroxytriptycene

5 R C W2 /%
1 0 50
2 10 60
3 20 81
4 30 78
5 45 42

H: n(2-IV) : n(BBr3)=1 : 4.5, 2-IV 8.66 mmol, & k%
10 mL, JZNiEF[E] 14 h,

212 ZBALBLEF AR A 2t 3-VIA- R a9 % vh

FH BBrs i H 3SR 45 1,8,13,16- P03 = 4
BHEIS B W, B BBy X 28 S U, J5 L3
KATRES M KRB AW, M s Tolkfb A4 r= 3
Jn— e MERE

Xof 2 i e JH PP 5 i A R e e VT R R
REB AL IR o 76 DL 3-IV R O il 4% 1,4,5,8-DUF%
FE =g A, Bt T e IR BRET
A 2 o ol P A IR Al e 7 2 L T R R AR 3R Rk
R, PR ORISR R SR A R, RN AR A K
FEYEAENT . KIRRERT I, R PR e — 4
srEdife, 5 s Tk b=,
22 Z=aHEBERK=ZBREH&EHNRR

T T 2 35 S W 5 = 960V Bl R 6T R 2B Rk Tk Ak
BN, HAS I — S HLR (annkiE . =R ). —
JrTE, A MU AT = 5T R R I A A S A S A R
TEPE R R S —Jrm, A AL AT R A ) =R
PR TR o X T Ak o7 BEL R A s 7 A 7 e S g,
SCHR[17]7F, SEFRUS ISR M B SR ke, =4k
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REIE 85%. ANSZEGLL 1,8,13,16-PU 52 5L = M5~ [
N 455 = R R ST R A T R R A S R, g FH

X
Qg ) Q)
00

&/\HOOR

0=S=0 0=8=0

F’IL\F F’i\F

VE R SR A AR T S 2
2 JIioR o

R H S RHLBE 7R 2 P A

P 008
H

F
F

P2 Rk = g R T R N AL R

Fig. 2 Schematic diagram of the reaction mechanism of phenolic hydroxyl group with trifluoromethanesulfonic anhydride

J TR 4 DI FRI e lRL, A
=3 A TR I A R P BB . 22 1.2.1.5 SR
2, EAE 0 °CTF SR8 I i = S SRR BT, J5 7E 20 °C
TRV 10 h, %% n(1,8,13,16-PU325E = HEIR) - n(=
SR ET) © n(HEBE)XT 2- VISR I 8200, 45 5L I3
25

*£ 2 n(1,8,13,16-PU %Ik =z -
n(MEIE YR 2- VIR 52 M

I R R ST )

Table 2 Effect of n(1,8,13,16-tetrahydroxytriptycene)
n(anhydride) : n(pyridine) on yield of compound
2-V1

n(1,8,13,16-PUSZHE = AT «
P pasamcnsswHANIES TS
1 1:6:8 13.7
2 1:6:10 32.1
3 1:10:10 46.2
4 1:10:15 423

e 1,8,13,16-PU ¥ 5L =447 0.63 mmol, — %4 %% 10 mL,
SR E 20 °C, RATE 10 h,

3% 2 AJ%0, BHE n(1.,8,13,16-PUFERIE =ik
n( =P BEERET) © n(MERE)IE A, 2- VISR i
i, M= EY B E L 110 210 BF, 2-VIE
A, N 46.2%, Rl H)S b R,

MPL1,4,5,8- 00 ¥ HE = MR b RN ) R
n(1,4,5 8-@?9@@%%) s IR P EEER ) ¢ n(ilk
WE)=1:10 : 10, HABSARMFATE, 1,4,5,8-M[(—
ﬁ%ﬁﬁ@%%)ﬂ%lzﬂ%%ﬂﬁz%ﬁ 70.5%, HICEI=4)
e

AR SCHi 25 B R ol L = B0 Ry B A A = i
5N, PR —FpE A e AR, R AN [

ZRACBLIE R C—C #1720, FE =R AT A i
HEA ) R TR S
3 #it

(1) LA 18- HEEEC R, 285 i

F| 1,8,13,16-PU [( = 50 R AL ) L) = A, Rk
R 28.7%, A NG LTk A: ikt 5%

(2) BEEEH = 1RALEIXT 1,8-— HI4E KE-13,16-— %

WIS T I AR N, 7E 20 °CRI 14 h,
a@u 1,8,13,16-PU3FRFE = WG ISR IE 80.7%

(3) 1F n(1,4,5,8-m¥é¥§£$¥%‘) s n( R PR R
i) = n(MERE)=1 : 10 = 10 BRI, 155 1,4,5,8-PU[(—
L ﬁmﬁ)ﬂﬁt %%E@%%ﬂy 70.5%. LAk,
G R 2R IR R T e s B S L VR | A B R
e

S 3k
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