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5 i 1= ( Montmorillonite ) A AV VE by — B A 250114 35 359 A8 [ 1A R 11 Ak 550 76 A AL B b ke bR 27 3]
OATEAS | AR 0 B 55 5, R T5 YL BRI, AT 3 52 1 T, BT A 9 5 17 4% PR D L 7 3 R e 3 1k
B S AR b BR AL 1 B2 5 A (Hemont ) B 28 F T R B A R L SR A U R
R A FERTHIRTSE TAE R, FRATE 2528 T H-mont 4 T 1 %F F 48 5L % S B R RE (1 — R 314k 2 )
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Scheme 1 Synthesis of tert-butyl ether and tert-butyl ester derivatives catalyzed by H-mont/ZnCl,
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T AT, R AR S

Bruker ARX-300 BIAZ % LARAN (B LA & 500 |]) , TMS R N A5 ; Agilent-1100 59 J57 %43 ( 56 [ 2 4
R A E])  #ZEIE (TLC) iR GF254 BURERE , i S L) A4,
1.2 BRLERM L (H-mont) B & R iEHK

18 250 mL BB, IASEE 1 K10(9.0 g) 1 3% HCI(150 mL) KIFHK, ii#ZE 100 C, fig
24 h, RRUE, UEVETZEM K (500 mL) Pei, B TR T 120 CRIEf 6 h, it A TR b2 .
1.3 RTEBFAMTERIITEY (2a~2d fda~4d) ERK

7 10 mL 3045 S g K A EORIR (1. 0 mmol ) F1 R ER AU T 1K (2. 0 mmol 436 mg) ¥ T —
S BE(3 mL) 1, B A H-mont ( 100 mg) Fl ZnCl, (0. 1 mmol) , (F:H 100 mg H* -2 i 4 % i K 24
0. 086 mmol fj H ™)) g Z 120 C, TR 45 min, 78 A HUG  FTIF A ON 4, 12 0€, D8V — &
FGE R, L TR B 2 ¥R 4 , 2o e I EMTAE 2l , LIS [] BB ) A il ik 20 R LT A BR300, 0 8 1 3R
TEERATAY) 2a ~2d FUBUT FEEATE Y 4a ~4d, 7744 H NMR F1 ESI-MS B, 7§ B 8dis an F

3-CRUT 3L ) W (2a) . T A&, "H NMR (300 MHz, DMSO-d, ) ,8:7.27(d,J =7.56 Hz,2H)
7.09(d,J=7.71 Hz,2H) ,2.25(s,9H) ; ESI-MS m/z:167. 1{ [M+H] " |,

2 4- T RHGRUT IE(2b) LA, '"H NMR (300 MHz, DMSO-d, ) ,8:7.67(s,1H),7.29(d,J =
8.21 Hz,1H),7.21(d,J =8.01 Hz,1H) ,1.24(s,9H) ;ESI-MS m/z:219.2{ [M+H] " |,

3,5- A ESLRUT Bk (2¢) o i, "H NMR (300 MHz, DMSO-d, ) ,58:7.67 (s,1H) ,7.49(d,
J=7.85Hz,2H) ,5.08(s,2H) ,1.33(s,9H) ; ESI-MS m/z:233.8 | [M+H] " |,

3L IR T i (2d) s AWK, "H NMR (300 MHz, DMSO-d, ) ,8:7.44 ~7.37(m,2H) ,7.29 ~
7.23(m,3H),3.59(t,J =7.31 Hz,2H) ,2.51(t,J =7.41 Hz,2H),1.74 ~1.66(m,2H) ,1. 14 (s,9H) ;
ES-MS m/z:193.8{[M+H] " |,

3,4- AR IRBUT TS (4a) IR E WA, "H NMR (300 MHz, DMSO-d, ) ,5:8.01(s,1H) ,7.86(s,
1H),7.78(s,1H),1.55(s,9H) ; ESI-MS m/z:248.3{ [M+H] * |,

A-FY L R BT g (4b) : (16 [ 44, '"H NMR (300 MHz, CDCL, ) ,5:8.27(d,J =8.55 Hz,2H) ,
8.15(d,J=8.76 Hz,2H) ,1.62(s,9H) ; ESI-MS m/z:224.0{[M+H] "} ,

SR H R AL T TS (4e) : @ E &, "H NMR (300 MHz, DMSO-d, ) ,8:7.74(d,J =8.04 Hz,2H),
7.28(d,J =8.03 Hz,2H) ,1.33(s,9H) ; ESI-MS m/z:213.8{ [M+H] " |,

A-FYIEE ZTRAUT g (4d) ¥ @ &, "H NMR (300 MHz, DMSO-d, ) ,8:8.20(d,J =8.19 Hz,
2H),7.56(d,J =8.28Hz,2H) ,3.77(s,2H) ,1. 41 (s,9H) ;ESI-MS m/z:238.5{ [M +H] * |,
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DATBJR 5 (La) A R AU T Fis AR S I, X B e B A AR R AT T e (R 1) , B 48 T AN
VA EX OV ) A AR TR L SR S () R B 7 ik B X L s . NFR 1 AT LA, — M TR A 37 %
HC1.98% H,S0, Fl =J LR (TFA) ,7E 120 CHIZAM T , ASRRAR (i 52 1 & 2E (entries 1 ~3) 5 1717 % 5 Wi iR
(4N FeCl, (AICL 1 ZnCl, ) B AR BEME AL IZ RN, AHISCR HAT 17% ~23% (entries 4 ~6) , FRATTHE s 558
TAESIAR A BEAARFR X 2% SO A, FR PR S5 1 Mont K10 1 Mont KSF ANGEAZ {1 52 1 & 2 (entries 7 ~
8) H Rk K5 R PER ) H-mont SEILIZ N, R E] T 38% (entry 9) o FHIRNTAI, H-mont 55
InClL Z [AfFAEDMRIAEF . F 3 1 (entry 4 F19) A1, 5 H-mont Al ZnCl, , ;=33 A i, i A R =%
MR ZE o B3 D —A WAL, 55— b & TR AR, & PR AE R .

BT, FRATT5 58— 24 @ TOHLER XS S W 3 15 (entries 10 ~ 13) o 43R 1 848 R, £ H-mont/
TARBE(DCM) /120 C R NARZH, A 0. 1 MEit i i 48 JCHLER S , BB A b AR i i o 1) it
17, Horh ZnCL B RCR e, SOWWCRIBE T 75% (entry 13) o Xof 27 ik B 0 SOy s ] 64T 1 DA 25 R
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T, ORI 120 °C e S 18] 2 45 min,

OSSN TR0 SN BE 1 A A AT BRI (entries 13 ~18) o WS M AE AR AR R 590 0 T H 2 26 A0
AP, SEBRUE IR ZEAR AR R 75 57) DM HE R — 58 £ ¢ ( DCE ) v A7 B0 1) S REMAC 3R T 7 A P 7 5
1,4-Z 50K N, N-Z LR B ( DMF) F1 = HBEIE AR ( DMSO) Hr, [ BEANRE & A= o il ad DA B 2% 40 2k
Sy, B RO 26 R « He-mont/ ZnCL A AL , ROV ISR (1a A B IR 40T 1) UM 2 LR
1:2, DCM S5, SO 120 °C, S )W 8] 0 45 ming
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Table 1 Optimization of reaction conditions for synthesizing 3-( fert-butoxy ) phenol”
OH OH

A (Boc),0, catalyst /&
k/\OH solvent, temp. k/\O/K

la 24
Entry Catalyst Additive Solvent Yield/%*
1 37% HCI - DCM* NR®
2 98% H, S0, - DCM NR
3 TFA® = DCM NR
4 FeCl, - DCM 17
5 AlCl, - DCM 23
6 ZnCl, - DCM 20
7 Mont KSF - DCM NR
8 Mont K10 - DCM NR
9 H-mont - DCM 38
10 H-mont MgCl, DCM 54
11 H-mont CuS0, DCM 57
12 H-mont MnCl, DCM 53
13 H-mont 7nCl, DCM 75
14 H-mont ZnCl, toluene 63
15 H-mont ZnCl, DCE* 72
16 H-mont ZnCl, 1,4-dioxane NR
17 H-mont ZnCl, DMF* NR
18 H-mont ZnCl, DMSO* NR

a. Reaction conditions: resorcinol (1.0 mmol) , di(zers-butyl) carbonate(2.0 mmol) , catalyst(1 mmol for entries 1 ~5; 100 mg for entries
6 ~16), additive(0. 1 mmol) , solvent(3 mL) , in sealed tube at 120 °C for 45 min; b. isolated yield; c. NR ;no reaction; DCM ; dichloromethane ;
TFA : trifluoroacetic acid; DCE:dichloroethane; DMF: N, N-Dimethylformamide.

2.2 RMRYHHE

A B A B B IE SR A A X RS RR AT 1 40 R (UL 2) e i B3 A [ 1 B (1a ~ 1d) 15—
BB TR AL T 4 b TR 40 20 - 2d S IRy 629 ~75% (entries 1 ~4) . JEAh,
TR IR (3a ~3d) 15— — BT MR 60 2 P T S 00, 410 T 4 Pt T KRk 2 da ~dd,
SRR 61% ~67% (entries 5 ~8)
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Table 2 Synthesis of fert-butyl ether and tert-butyl ester derivatives”

Entry Substrates Products Yield/%*
OH OH
A
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a. Reaction conditions: substrates (1. 0 mmol ), di(zert-butyl) carbonate (2. 0 mmol), H-mont (100 mg), ZnCl, (0. 1 mmol), DCM
(3 mL), in sealed tube at 120 C for 45 min; b. ilsolated yield.

2.3 fEFIBEKF A

FES A RN 25T, ATRIAR 93 R i R BT i Ry S AR TR, 2542 T H-mont 1 g 657 1) B2
SEAETERE . ROV 2595 , 3 38 B H-mont 3% $HERVE T 3 W, LT, WL ORERfE A 2 v, B AL
PEBCA R, MR T3% F1 T1% o ARSI T 256 3 W, AR TS A B B T R, U 50% ~
60% o 5351, H-mont &t —Fh A I AH i) AR fh Ak 7], HEAR G 12—, R RN b o RN
SERE MU I i e ERAL HET, RIVAT [ Ho-mont , DA o JEAS AT LK E] 100% B,
2.4 FERLEBE L/ ZnCl AT RERY L MR

A H-mont/ZnCL f#ALAL A1 1a 5 R U T Fis S g ok 8] 358 B 3% B g vl RE AL B . kiR —
AT G EAT 2 A BRIEEEA, o] L5 RN R 2 P A 4 s B8 I R A, S e S U B S b e AR,
FIF 8RR AU T BR3ff o BfJS , H-mont $241 1 ANFF, FTHF /S TCIHAEE B W, T BASERE BT AR R
FBUT EIEIE B T o BUT SRR — 2 43 i BUBU T BEAN S Akt [RIA BT S0 ik 1 88 7 ik — 25
Oyff B 1 AR T BB T JEIE B o b A 1a ISR TR AR S T o % B, )
Vi 5 TR B SR AR PR IORCT T 88 1, T B A, B A= B 7 A T B 2a, AT BERY S 1 #2410 Scheme 2
BN o
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Scheme 2 Possible mechanism for the synthesis of tert-butyl ether and teri-butyl ester derivatives catalyzed by
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Synthesis of tert-Butyl Ethers and fert-Butyl
Esters Catalyzed by Acid-treated Montmorillonite
Supported Zinc Chloride

WU Jianhong, CHEN Dongyin, LI Fei”
(School of Pharmacy , Nanjing Medical University , Nanjing 211166, China)

Abstract  With acid-treated montmorillonite supported zinc chloride ( H-mont/ZnCl, ) as the catalyst,
phenols, alcohols, and carboxylic acid were reacted with di-tert-butyl dicarbonate to give tert-butyl ether and
tert-butyl ester derivatives at 120 °C in sealed tube with yields ranging from 61% to 75% , which is simple and
environmentally friendly. All the compounds synthesized were confirmed by 'H NMR and ESI-MS. The effect
of solvent, temperature, metal ion and some other factors to the reaction were investigated. A possible
mechanism for this reaction was proposed. Provided a new method for this type of synthesis in the future.
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