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Alcoholysis of Epoxides and Aziridines Catalyzed by
Quaternary Ammonium Bisulfate

Zhang, Wanxuan™ Ye, Kang Liu, Liqing Cao, Meng
(Key Laboratory for the Synthesis and Application of Organic Functional Molecules, Ministry of Education,
Hubei University, Wuhan 430062)

Abstract Tetrabutylammonium bisulfate (TBAHS) and macroporous resin (D201)-supported quaternary
ammonium bisulfate (D201-HSO,) were used as catalysts in ring-opening reactions of epoxides and aziridi-
nes with alcohols respectively, and high yields of corresponding f-alkoxy alcohols or f-alkoxy amines were
obtained. These two catalysts were both efficient in the reactions, but the resin-supported quaternary ammo-
nium bisulfate (D201- HSO,4) was more convenient for preparation and recycling.
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1.1 M7 EFRERSR(TBAHS )1k BB iR /2 Iz

7E 60 C, LIRMRELLN 10%0F TBAHS Ak
I, AR O 1a BRSO, L 95% ™ # 1
F| 3a (R'=Ph, R*=H), 3a " F 43 5 R ILIPEAE [A]— A
Wl b, WA R 2- AR SR 1R R O 4a 2 1a
I ClE SN SO 3R 92% 1 75%, HRUT
BEANRE SN Ut BAFTE BR AR L 1 S5 R A B ) IR, LA
IR 23 2 g S e, T AR R 4 2 (W e A
TBAHS At N A D) IR AR A TFHE SO

N T TBAHS EMEZE SN (1 3E B P, FAT T
T WIS 2 R AL S A = JC BRI S HII [
N 1), S fr A A Y (a, 1e) M, fELL
65%~~95% (17 Ze 45 2| X L P =4, AR REBUN
J7 e TR AR A E I HURE, 1a 197702400 3a,
M 1 [P=Y LRI de. H5IEALIR R ADb) SN,
WRILH AR (7 Ak, 1328 s =4 3b.

7t TBAHS fifb T, = JuB G 2a~2e H5H
BEAE 70 CMRI R V.(ER 1), TFERJ B X Sl 0k 15 =
JCHR EHURIEA G, RIEHARIE 2b F 2¢ RNV, 7=
P 5b Fl S¢ vy F 4RSS B R IEAE W] — A b, X T RE
S LA TR R RN, e BRI e R A 2d,
PR AR JU) IR D ) — B R B8, 1937 4) 64, 3X [ ik
TN T HAREEA BRI MR, 575 eI P =t
E N VA R 2 ) R Wi et/ NS R v 2 X
I — U AL 2e HIARER R V(3R 1, Entry 10).
1.2 KFL#AE(D201 )X HMHRER S 3% (D201-
HS O, )1 1 WS i Iz |i

I ] 77 K LR I (D201) 28 2ok ) B 1) 18 1 A2 gl
AT DA 204 I S 3 1B R A 7R #5(D201-HSOy), 5t
T-H g S R A T4 240 3.3 mmol. &4 TBAHS
A 1 FIERIR NG 2 (AR SR, 4% i

SOV 102 I LB 2 T L D 33% )R
MR TR, ALY 1a~1c DLRE RN SE 2a~
2d #UMRE 7 R 432 p-Feif LA p-pd 5L, P
IR R 2 5 TBAHS AL IS DUARLGE
D). EIRA IR SR B IR = H b AL 8O S TBAHS
I, 1B D201-HSO, 7 5y il 6, I H. AT LA iy #f 1) i
I Vevk ARy E, S IR IRl 6 A AR
D201-HSO, AL 1a 15 HEE SN, G301, 3a (75 5y
A 95%, 95%, 92%, it W IBNACH R FRIEAL RE 1 FEACR
FEA.
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2 4y

VU T IER IR A (TBAHS) M &5 128 e b i D201-
HSO, #HEE R ML IR A AL A RV R A IR T B 6 5547 1
PITFIR RN, N AR A, AR EEES . s T
THBNE D201-HSO, il 26 1t BRI B, oA, PTEE
. N p-Reia SEBER - A SE AL T B vk,

3 KBS

31 FEMNRGIKF
2L A6 E K F PE-Spectrum One Y 37 H-21 AP i
ORI (KBr s v 8RR ) % #EAEHRK A Varian Unity
INOVA 600 #% k3 PeAs; R AL il 7Y By 1~ A2 4 i i
D201 A L AR BBl 25 20 ) 77 .
3.2 BEVXHMEEREZTHH(D201-HSO,)HIHl &
TEJZATAE P2 A RSALAL R IR (D201-Cl, 58 g), HIWK
J 4 2 mol/L [¥) HCI (300 mL)#HATFiAb B 5, /Kbyt s
Ve pH=3~4, i35 H#KE N 2 mol/L 1)
NaOH (300 mL)ZEAT & 748k, 15 FI# /i D201-OH, Jf
K BE VR hE(eH=7). #/lF D201-OH #JiELH K
HIRIEA 2 mol/L 1) HoSO, AT M, /K PE R PE iR

F1 LAY 1R 2 15 D201-HSO, 8¢ TBAHS AL T AR S5 W 45 5
Table 1 Results of alcoholysis of compounds 1 and 2 catalyzed by D201-HSO4 or TBAHS

. ) ; . Yield/%
Entry  Sub. X R"and R R t/°C Product
D201-HSO, TBAHS
1 1a (0] Ph,H None 60 3a 93 95
2 1b (0] (CHyp), None 60 3b 91 91
3 1c O n-Bu, H None 60 4c 64 65
4 1d (0] CICH,, H None 60 4d 81 —
5 2a N (CHp), Ts 70 5a 93 92
6 2b N Ph, H Ts 70 5b 96 95
7 2¢ N Ph, CH; Ts 70 5¢ 93 94
8 2d N Bn, H Ts 70 6d 86 92
9 2e N (CHy)s Ts 70 Se 0 0
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i pH=7, 15-FIH g D201-HSO,, BN &S24 5% 1R
SRR B I IR R A TN ST TR A T
8~12 h (50 C), AT P IRIFEH. MRS E
LA R 54t H &) NaOH KA fie D201-HSO,
I HSO, A8 # ok, SRS M A SOT M i
BaCl, %, HhiEWcae A, HOREMKBERAEK, 225
18155 BaSO,. JHL L BaSO, 5 D201-HSO, MR
H, AT RIR 25 3.3 mmol HSOj /g.

3.3 FIRRFIHI—REFE

WA 1(EEAFANLE 2) (0.3 mmol) 5 L2
mL)JRA, MAMEALF TBAHS (ML 10%)8k
D201-HSO, (0.3 g £ 0.1 mmol HSO ). EEWEL:E
MREE N3 24~48 h R JFEURHYFESE EECE S TLC M.
RN EER G, 78 2B B R VEHEAG R, 75 25t
I VEEWIR, HARLWEA), AL 4 mL H,0, &)
MTEK CBEREEL, AN IEK MgSO, T4, 1hjk, 7%
ZUH, TRV HEEZHT 7 B alifl, 1ER300~400 H)
YEMEAT, MCRRCHR) @ vCamik)=1 15 {ERshH,
QIEGE i INA o7/}

3al"* TEWiiA. 'TH NMR (CDCl;, 600 MHz) o
3.02 (br's, 1H), 3.30 (s, 3H), 3.59~3.70 (m, 2H), 4.31 (dd,
J=9.0, 3.6 Hz, 1H), 7.28~7.37 (m, 5H); IR (KBr) v:
3429, 3030, 2933, 1454, 1111 ecm .

3b!P: Lfaifk. '"H NMR (CDCly, 600 MHz) o
1.11~1.24 (m, 4H), 1.61~1.67 (m, 2H), 1.91~1.93 (m,
1H), 2.04~2.06 (m, 1H), 2.64 (s, 1H), 2.86~2.90 (m,
1H), 3.15~3.21 (m, 1H), 3.33 (s, 3H); IR (KBr) v: 3436,
2934, 1453, 1096 cm .

4¢P Fta k. "H NMR (CDCLy, 600 MHz) o:
0.90~0.92 (m, 3H), 1.24~1.43 (m, 6H), 2.31 (br, 1H),
3.23~3.27 (m, 1H), 3.39~3.41 (m, 3H), 3.61~3.70 (m,
1H), 3.78~3.88 (m, 1H); IR (KBr) v: 3412, 2958, 1457,
1098 cm ™.

4d': P E AW, "H NMR (CDCls, 600 MHz) o:
2.53~2.61 (m, 1H), 3.34 (m, 3H), 3.44~3.45 (m, 2H),
3.51~3.59 (m, 2H), 3.91~4.01 (m, 1H); IR (KBr) v:
3401, 2928, 1432, 1098, 756 cm .

SalM: R SR AT AR, 'H NMR (CDCls, 600
MHz) d: 0.99~1.18 (m, 4H), 1.50~1.51 (m, 1H), 1.59~
1.63 (m, 2H), 1.94~1.96 (m, 1H), 2.34 (s, 3H), 2.77~
2.81 (m, 1H), 2.83~2.87 (m, 1H), 3.12 (s, 3H), 5.04 (d,
J=2.4 Hz, 1H), 7.22 (d, J=8.4 Hz, 2H), 7.68 (d, J=8.3
Hz, 2H); IR (KBr) v: 3501, 3281, 3054, 3029, 2935, 1599,
1326, 1158, 1092, 814, 666 cm .

sbM: 5 (4 [ 44, mp. 101~103 C; 'H NMR

(CDCls, 600 MHz) &: 2.43 (s, 3H), 2.95~2.98 (m, 1H),
3.18 (s, 3H), 3.19~3.23 (m, 1H), 4.21 (dd, J/=9.6, 3.6 Hz,
1H), 5.06 (d, J=7.2 Hz, 1H), 7.21 (d, J=6.6 Hz, 2H),
7.30~7.35 (m, 5H), 7.73 (d, J=8.4 Hz, 2H); IR (KBr) v:
3502, 3284, 3059, 3030, 1601, 1324, 1163, 1086, 815, 661

cm !

5¢: {6l 4A, mp. 90~92 C; 1H NMR (CDCl;,
600 MHz) &: 0.87~0.89 (m, 3H), 2.42 (s, 3H), 3.19 (s,
3H), 3.50~3.51 (m, 1H), 4.13 (d, J=3.6 Hz, 1H), 5.10 (d,
J=9.0 Hz, 1H), 7.13 (d, J=7.8 Hz, 2H), 7.23~7.32 (m,
5H), 7.78 (d, J=7.8 Hz, 2H); IR (KBr) v: 3503, 3282,
3063, 3029, 1599, 1328, 1161, 1089, 816, 663 cm ';
EI-MS m/z: 320 (M+H)". Anal. caled for C;,H,NOsS: C
63.92, H 6.63, N 4.39; found C 63.88, H 6.65, N 4.42.

6d: R F KA. "H NMR (CDCls, 600 MHz) o
2.33~2.34 (m, 3H), 2.69~2.73 (m, 2H), 3.06~3.08 (m,
2H), 3.15 (s, 3H), 3.43~3.44 (m, 1H), 4.84 (d, J=7.2 Hz,
1H), 6.95 (d, J=6.6 Hz, 2H), 7.07~7.12 (m, 5H), 7.57 (d,
J=8.4 Hz, 2H); IR (KBr) v: 3519, 3284, 3063, 3029, 2926,
1599, 1327, 1160, 1092, 815, 666 cm '; EI-MS m/z: 320
(M+H)". Anal. caled for C,;H,NOsS: C 63.92, H 6.63, N
4.39; found C 63.85, H 6.64, N 4.41.
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