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Etherification of 2-Acetoxymethylpyrrole Derivative with
Sodium Alkoxide
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Abstract Etherification of 2-acetoxymethylpyrrole derivative with sodium alkoxide at reflux was investigated in details re-
sulting in the smooth formation of the corresponding 2-alkoxymethylpyrrole derivative in excellent yield. A plausible mecha-
nism involving the formation of a highly reactive intermediate azafulvene species was proposed to explain the observed trans-
formation. An alternate method for the preparation of 2-alkoxymethylpyrrole derivative starting from 2-acetoxymethylpyrrole

derivative in alkaline media was provided.
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R ek

RZ R°
ROH or THF
A \__OAc + RONa
R N reflux, 2 h
H
1a~1c
RZ R®
2a~2g

1 KEEHH
1.1 EFENESRHF

Bruker 23 7 AVANCE 400 MHz B 4 3 AR 1L (TMS
YE W F5, CDClLy YE¥%7)); Nicolet 5700 FT-IR ZLAMGHEY;
Bruker Daltonics Esquire 3000 54> % Jf i1 ; Waters ZQ
4000/2695 JFUHEA. AT JEHT WP 4 5 Bl T
AFEIRER H (10~40 w, 200~300 H), LEHHIN A
PRRL LB AT R IR FE A 60~90 C)FI 4 1R L BRI
AR BT 0 SRR R A BRI, B A g
BE. O, AR IE TR S P03 It K
RS, JTE/K DUEUIRIRE (THF) /&84 75 i Ak 274l THE 1)
B 4% AR K R (B 9 A 0 C TR AR T A IR 1a~1e
S AR SCHER[ 10~ 12]10 J7 155145 1.
1.2 2-ZBE B EMIRATE MANER 0 7E B2 A9 EE L I
v

1E 25 CRIESEMAYF, ¥ 2.0 mmol &8 INAF
20 mL Jo/KEE IR EE m e A g, BeE R
NI 1.0 mmol JE&A 1, FHTHEEIRIFRA F gks:
SN/, Jl IS TLC SRERER SN HERE. JsURH 4k 58
A, KR NVBAHIBER, A 0.1 mL 4R, ek
ARRR LA RN, PR R W 20 mL 418 L HsFs
B, FEHZK AR EhoK S Bk — IR, a2 - JEK
RPN T, IR AR 5 15 2 IRt B 5 ek e A )2
rafifb[VEMRIh MCR CER) - VA =1 5 1k
B, AR 2.
1.3 2-ZBtE B EMIRATE M A0k 8 £ 072 0 Sk I
B Bk 1Y 2 2

76 25 CRIESRY T, ¥ 2.0 mmol EALBI(E =N
60%, W BT 2 ) I\ BIEA 2- £ 19E 4 P SRt g
FFHED ) 1b (1.0 mmol)FI-EEE(1.0 mmol) () 20 mL 5
IK VYR A . e PRI B AR 4k s B 47
FoNw. JEE TLC RERER RNV EERE. R E 4 S,
B NRA EN =, N 0.1 mL LFR, BeZ8ik4ake X
FER M. PS5k BT 20 mL ZFR ZBeFRE, JEH
IRV RN B R K P — k. s 2 Sk R e+
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i, 1E PR IR AR 5 A3 B ORI B a4 R A JE B Al ik
[LEMEFHIN V(LR 4.B8) © VA ThER) =1 5 IIRA ],
F3PIRY) 2f.

1.4 LEYRIFRIE

2- LA T B -4-f RE A % (2a): "H NMR (CDCls, 400
MHz) d: 9.92 (br s, 1H, NH), 7.61 (dd, J=1.6, 1.6 Hz, 1H,
Pyrrole), 6.64 (s, 1H, Pyrrole), 4.44 (s, 2H, CH,OEt), 3.52
(q, J=7.2 Hz, 2H, CH,OCH,CH3), 1.20 (t, J=7.2 Hz, 3H,
CH,OCH,CH3); *C NMR (CDCls, 75 MHz) ¢: 136.91,
129.74, 120.47, 104.13, 65.75, 64.54, 15.03; IR (KBr) v:
3205.43, 3147.55, 2979.48, 2873.63, 1636.64, 1584.64,
1490.30, 1375.75, 1273.06, 1110.77 cm™'; ESI-MS m/z:
170 (M+). Anal. caled for C;H;gN,Os: C 4941, H 5.92, N
16.46; found C 49.52, H 5.98, N 16.22.

2- 5 A 4 Y 3L -4- il R i (2b): 'H NMR (CDCls,
400 MHz) §: 9.27 (br s, 1H, NH), 7.61 (dd, J=1.6, 1.6 Hz,
1H, Pyrrole), 6.62 (s, 1H, Pyrrole), 4.46 (s, 2H, CH,OPr-i),
3.70~3.67 (m, 1H, CH,OCHMe,), 1.19 [d, J=6.4 Hz,
6H, CH,0OCH(CH;),]; “C NMR (CDCl;, 75 MHz) o:
137.35, 130.28, 119.48, 103.00, 71.50, 62.23, 22.00; IR
(KBr) v: 3430.00, 3186.85, 3145.24, 3002.64, 1637.11,
1495.37, 1400.22, 1275.11, 1110.13 cm™'; ESI-MS m/z:
184 (M"). Anal. caled for CgH,N,O5: C 52.16, H 6.56, N
15.20; found C 52.42, H 6.60, N 15.30.

2-1E T4 1 55 -4- i FE L % (2¢): 'H NMR (CDCl,,
400 MHz) 8: 9.19 (br s, 1H, NH), 7.62 (d, J=1.6 Hz, 1H,
Pyrrole), 6.64 (s, 1H, Pyrrole), 4.44 (s, 2H, CH,OBu), 3.46
(t, J=6.8 Hz, 2H, CH,OCH,Pr-n), 1.60~1.56 (m, 2H,
OCH,CH,Et), 1.37~1.35 (m, 2H, OCH,CH,CH,CH;),
0.90 (t, J=7.4 Hz, 3H, OCH,CH,CH,CH;); *C NMR
(CDCl;, 75 MHz) 6: 137.39, 129.90, 119.62, 103.53,
70.35, 64.82, 31.59, 19.26, 13.83; IR (KBr) v: 3213.81,
3149.61, 3009.49, 2959.42, 2933.77, 2869.52, 1584.15,
1492.36, 1380.16, 1274.58, 1109.90 cm™'; ESI-MS m/z:
198 (M+); HRMS calcd for CoH4N,O5; 198.2035, found
198.2038.

3-FdL-5- 25 AR & -2- 1R 1R £ BB (2d): 'TH NMR
(CDCls, 400 MHz) 6: 9.25 (br s, 1H, NH), 5.90 (d, J=2.6
Hz, 1H, Pyrrole), 4.34 (s, 2H, CH,OEt), 4.23 (q, J=7.2
Hz, 2H, COOCH,CHj3), 3.42 (q, J=6.9 Hz, 2H, CH,O-
CH,CH3), 2.24 (s, 3H, Pyrrole-CH3), 1.27 (t, J=7.1 Hz,
3H, COOCH,CHj,), 1.12 (t, J=7.0 Hz, 3H, RCH,OCH,-
CH;); C NMR (CDCly, 75 MHz) J: 161.64, 132.71,
128.11, 119.06, 111.48, 65.60, 64.93, 59.75, 14.99, 14.40,
12.67; IR (KBr) v: 3434.60, 3143.03, 1613.24, 1400.09
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em ' ESI-MS m/z: 211 (M"); HRMS calced for C;;H;;NO;
211.3017, found 211.3015.

3- 52 AR R LR I -2- B2 188 F R (2e): 'H NMIR
(CDCls, 400 MHz) 6: 9.58 (br s, 1H, NH), 5.97 (d, J=2.5
Hz, 1H, Pyrrole), 4.37 (s, 2H, CH,OMe), 3.82 (s, 3H,
COOCH,), 3.32 (s, 3H, CH,OCH3), 2.30 (s, 3H, Pyrrole-
CH;); C NMR (CDCly, 75 MHz) J: 161.97, 132.47,
128.42, 119.05, 67.00, 58.00, 51.05, 12.69; IR (KBr) v:
3428.59, 3130.97, 1639.53, 1399.32 cm™'; ESI-MS m/z:
184 (M—+1)". Anal. caled for CoH,3NO5* 0.3H,0: C 57.31,
H 7.26, N 7.42; found C 57.55, H 7.34, N 7.69.

3- F L5 48, F BRI s -2- R R 2T (2): 'H NMIR
(CDCls, 400 MHz) ¢: 8.96 (br s, 1H, NH), 7.38~7.31 (m,
5H, ArH), 5.99 (s, 1H, Pyrrole), 4.52 (s, 2H, CH,OBn),
447 (s, 2H, CH,OCH,Ph), 431 (q, J=7.0 Hz, 2H,
COOCH,CHj3), 2.33 (s, 3H, Pyrrole-CHs), 1.35 (t, J=7.0
Hz, 3H, COOCH,CH;); *C NMR (CDCls, 75 MHz) o:
160.50, 136.65, 131.21, 127.49, 127.26, 126.92, 126.88,
118.33, 110.77, 71.14, 63.50, 58.87, 13.52, 11.70; IR
(KBr) v: 3442.47, 3132.47, 1664.04, 1399.57 cm ';
ESI-MS m/z: 274 [M+1]", 296 [M+Na]"; HRMS calcd
for C16HsNO5 273.4063, found 273.4062.

4-TRFE-5-FAR LI g -2- R 1R F TR (2g): 'H NMR
(CDCls, 400 MHz) 6: 9.37 (br s, 1H, NH), 7.41~7.35 (m,
4H, ArH), 7.28~7.25 (m, 1H, ArH), 7.04 (d, J=2.8 Hz,
1H, Pyrrole), 4.58 (s, 2H, CH,OMe), 3.88 (s, 3H, COO-
CH;), 3.32 (s, 3H, CH,0CH;); “C NMR (CDCl;, 75
MHz) J: 161.40, 134.92, 130.31, 128.61, 127.78, 126.36,
124.65, 121.71, 114.92, 66.31, 58.49, 51.51; IR (KBr) v:
344224, 3133.31, 1684.45, 1640.41, 1399.68 cm™'; ESI-
MS m/z: 245 (M"). Anal. caled for C,4H;sNOs: C 68.55, H
6.16, N 5.71; found C 68.76, H 6.18, N 6.08.

2 ZR5HE
21 REEHBMRL
T LU )2, 2- SMEA F R me Fantb s 25 1A
W H 7 LA EUAR TR 2- S BEAR TP L s AT A R S AR
SEMWT, Pk, o7 (R L, BAE T =AM
ML R S R IR PR 2- S AR T L s AT A2
1a, 1b Fl 1c 7E A K25 22 CAT TR R kA4 S R
BATE S LURY 1a 5 LIAIE SR I SN Ky 1,
X [N AT T A4k, L Eq. 2. 33X B LR N A
B FE J LSRN T 1 B IR . T At et AL B9 P
(1), Jeil I AN ERAE oK ST R T i SR S0 B 24
HuE Akt e, B E SRR 2.0 equiv. H%E

Chin. J. Org. Chem. 2012, 32, 1965~1969

TR AL N . SR A R LR 1.

ON ON
EtOH
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1a 2a

RN 1a B LR A AL SR R S
Table 1 Effects of temperature on etherification of 1a with
NaOEt

Entry Temperature/'C Time/h Isolated yield/%
1 25 2 0
2 45 2 20
3 65 2 60
4 80 2 92

HI3% 1 AT, SRR B Y S AR K. 7 =ik
N, ERLT A, WAL ) 22 AR TAE
BT, BRAG ) 2a HOSAEIRIS I IN. AR R
JENRR 2 b, SR L SE e T P s 20
2a. (EF— 4R HE, EFMBNABEFURET, 7Bk N
AR BATIG LS BAT ISR} 1a (KK Al 1) 2-F% -
3-FBEMEE AR B, BEAh, X RRSEEG IR R, 2l 2-
Fb FP -3 iR KL Nk gt A0 Z A A S i FA RN, &
AR RN R A S RATIE J IR, S 7 I T) X TR AK
IAAT 58 RS, AR T RVITE ) 1 h i,
JERHEAE AN T 48, IE IR 2) 2 h I, BOREA Hefh e 4,
ARSEFEAC SOV T2 5 h I, RONAR OB A AR, PRI
X 1a FARENI) RO, SOMEIEL 2 h 4F. # Rk,
[ 52 S WAILEE#E 80 CMIS NN TA] N 2 h, FATTHLT 4
FEEBA FR I N0 R AL S N B S . S 45 R AR 2.
M 2 AT, 24 NaOEt [P &4 0.05 equiv.itf, JLF
ANRABE Y. AT R 0.5 equiv.ibf, WAL T
ERIBEL ). AR 1.0 equiv. i, JEORFEI R
IR T IR, R 2 ISER A T L, A
O 2.0 equiv. N, BELL - YIAF A .

R2 LW X 1a (R SN 520

Table 2 Effects of molar equivalent of NaOEt on etherification
of 1a

Entry NaOEt/equiv. Isolated yield/%
1 0.05 0
2 0.5 15
3 1.0 88
4 2.0 92
5 3.0 90
6 4.0 87
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NSRHEY), B8 T eI E — Lol mh, R
S ATEERN S IE TR U T IR R I ) A B N,
SRR IR 3.

F3 1a,1b M 1c SEANIBEL SN
Table 3 Etherification of 1a, 1b and 1¢ with sodium alkoxide

Ent Substrate Sodium Product
i alkoxide (isolated yield)
O,N ON
! N NaOEt N
H H
1a 2a (92%)
O,N
m\/o
2 1a NaOPr-i N
H
2b (90%)
O,N
m\/OBu-n
3 1a NaOBu-n N
H
2¢ (91%)
4 la NaOBu-7 .
HaC HiG
5  EtO,C N NaOEt EtO,C \
H H
1o 2d (93%)
HaC
6 1b NaOMe MeO,C™
H
2e (92%)
HaC
7 1b NaOBn  EtO,C™
H
2f (85%)
Ph oh
8 MeO,C™ >y NaOMe MeO,C™ ™
H H
Te 29 (91%)

“ All the reactions were run at reflux; 1: NaOR=1 : 2 (molar ratio); the reac-
tion time is 2 h; ® The reaction of 1b with NaOBn was run at reflux in THF,
and NaOBn was obtained through reaction of NaH with BnOH; and reaction
time is 8 h.

M3 T, BUT BEAA(EE 3, Entry 4)F1 1a (1 V%
ATAE AR (KR 4, TR R TR SE N E
ORI, IX AT AL B 3BT IR HAT BRI A BRI
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(1 S NAEAEAK THE HHREAT 1, RS 2 th e il
FREE MM AE. AR 3 o Entry 7 (FSEE0 45 AT WL, 4E
KR MVINTE] 8 h )i, B S B REARMAAI H 2EA T,
PR AGE 85%. T I B AOME B AT AR S i o <
JEANAAI N R /N 737 I S N T4, IR 3 R Entry 7
ARG AR B I 8 2 AAT N R 1 o T (R R AR 54T
ff1. 2 3 o Entry 6 ISEHRER 7R EREL RN Ab, kA
THRAH Y. £ 3 E RIERY], eIt EIE AR
BEXS A S N J LT AT 50

3 ERRZAEREFRT

FERT L, BATR T “ BI85 #1)di(Azafulvene)”
e ) A4 (R LR O AR G R A g Lt s -2- F 8 400 i A2 40
FNBEAALERE T ARSIV, B %X — SR 45 3, 1
ARSI FRATTIA R 2- G A8 SRS LE s 3 A= 400 0 Ik 1 Tk
e AR, I AR A AR AT . W 1 (LA
1a A ).

ON 0N ON H
— + ROH L,
Yo 1oy b
N N R
H N N
1a 3 5

1 BRSO NIRRT RENLEE

Figure 1 Proposed mechanism of etherification
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FERT 3 ARLRT R TF) 4, PRI 20T IE E FE R v 1 [k
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1A KA oK TR R, IE— s A R AT S 56
ESE.

B, BRE N'UREURI 2- SIS TR A5 2R
FESRIAT T 55 14 s s R I R & dd mh () 14 3
ke, FRATE ST 2R S DRI A AL S, 45
RULJUT-5E & A3 R A2 T AN 2- 58 TR R g 1T
A W IR L e AR TR S N A S R
A s I FGAE A ) 6 T R ABURK ) 2-J 4 FH i s
Y. T 2- SIA TP AR AT AR L 2-F2 L et
ATEMERRGE, NEAS TAE I 2- SR H R A
P il e 2-e A AL g R AR R O T — FRARAT L
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