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Novel deprotection method of Fmoc group using nano-K,CO;
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Abstract: Fmoc is usually used as an amino-protecting group. The traditional removal method is realized by using a secondary
amine. However, this method has some shortcomings including high cost, difficult recycle of excess secondary amine and envi-
ronmental pollution. The paper reports a novel heterogeneous deprotection method of Fmoc group using a new inorganic base,
namely, nano-potassium carbonate. Nano-potassium carbonate with average particle size 64 nm is prepared using wet grinding
method. The deprotection of Fmoc-Phe-OBn is preformed as a Model reaction. The optimum conditions are that reaction solvent
is absolute ethanol, molar ratio of Fmoc-L-Phe-OBn to nano-K,CO; is 1 : 2, and reaction temperature is 25 ‘C. The corre-
sponding free amino compound is obtained with high yield. To further explore the scope and limitations of this method. seven

substrates including Fmoc- anmino acids and dipeptides are examined. All the yields are above 98%. The nano-K,CO; could be
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regenarated and reused for 5 times without loss of its reactive activity. This method has the advantages of simple operation, low
cost, small pollution and recyclable potassium carbonate,and has important reference value for the research on the synthesis

and deprotection of polypeptides.

Keywords: organic synthesis chemistry; nano-K,CO;; Fmoc; deprotection; amino acid; peptide
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¥ 150 g To/AKBRBR 1 .63 mL Jo/K S WE.0.435 g AR B A LR B LD KR G W TEE IR T HFE 8 h,
AFRAL N 64 nm 1Y K, CO;, B BT PRSP &1,
1.2.2  Fmoc R34 820 H R Ko — JIK 1 B B3 3 1%

FRIC 1 mmol Fmoc R4 19 2 HE R R 1iE .0.276 g(2 mmoD) PIKBRERHN . A F] 100 mL AR FE A, A
50 mL Jo/K O, IR BEFE RN 6 b J i uE  HIEK S BE VR IE VR, B ERREIE 0 CLomH A 2 mol/L
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Fig. 1 General deprotection reaction route using nano-K, CO;

1.2.3  HAR YR 450 RAE

L-Leu-OBn « HCIL & $E@ %, 5 Fmoc-L-Leu-OBn £ 3P 1 Fmoc, b 55 2] 5 @ B 44K L-Leu-
OBn « HCL RN 100% ., H-NMR (500 MHz,D, 0,298 K) 8: 7.20~7.19(2H.d,J =5.0 Hz,—ArH);
7.18~7.16 (3H,t,J =10.0 Hz,—ArH);5.34(2H,s,—CH,—); 3.75~3.73(1H,m,—CH—); 1. 76~
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1.69(3H,m,—CH—,—CH,—); 0.99~ 0. 97(6H,t,J =10. 0 Hz, —CH;), EMI-MSGn/2):223. 1[ M+
H]" .

L-Phe-OBn « HCL AR #3872 . Bt B} Fmoc-L-Phe-OBn H1 9 {47 3 Fmoc, 4b 3 J5 153 ] (1 €6 B4, 1%
99% ., H-NMR (500 MHz, D,0,298 K) &: 7.65~7.64(4H,d,J =5.0 Hz,—ArH); 7.58~7.56 (6H,t,
J=10.0 Hz, —ArH); 6.33(2H, s,—CH,—); 4.58~4.55 (1H,dd,J =15.0 Hz,—CH—); 3. 63~3. 43
(2H,m,—CH,)., EMI-MSGn/z): 257.2[M+H]",

L-Val-OBn « HCI: & #& 38 ¥ . BB Fmoc-L-Val-OBn H (4# 31 3% Fmoc, 402 5 75 2 4 @ B K R h
99% ,' H-NMR (500 MHz, D,O, 298 K) &: 7.20~7.19 (2H,d,J =5.0 Hz,—ArH);7.19~7.18 (3H, t,
J=5.0 Hz,—ArH);5.34 (2H, s,—CH,—); 3.61~3.60 (1H,d,J =5.0 Hz,—CH—); 2.29~2.25
(1H, m,—CH—); 1.05~1.03 (3H, d,J =9.5 Hz,—CH;); 0. 99~0. 98 (3H, d,J =10.0 Hz,—CH,),
EMI-MSGm /2): 209. 1[M+H]",

L-Pro-OBn « HCl AR 38 1, B % Fmoc-L-Pro-OBn #1144 1 2 Fmoc, &b 3 5 75 3| 11 € & 4K, i %k
98% ,' H-NMR (500 MHz, D,O, 298 K) &: 7.20~7.19(2H, d,J =5.0 Hz,—ArH); 7. 18~7.17(3H, t,
J=5.0 Hz,—ArH); 5.33(2H, s,—CH,—); 3.58~3.56(1H,t,J =10 Hz,—CH—); 2.79~2.76(2H,
m, J=15.0 Hz,—CH,); 2.07~2.05(2H, m,J =10.0 Hz,—CH,—); 1.63~1.62(2H, m,J =5.0
Hz,—CH,—)., EMI-MSGn/2):207. 6. M+H]".

L-Gly-OBn « HCL A ¥ 38 ¥ , BB Fmoc-L-Gly-OBn #1 i4£ 33 Fmoc, 40 B 5 15 21 (3 €6 B AR, IR
99% ., ' H-NMR (500 MHz, D,0, 298 K) §: 7.20~7.19(2H,d,J =5.0 Hz,—ArH); 7.18~7.17(3H,t,
J=5.5Hz,—ArH); 5. 34(2H, s,—CH,—); 3.61(2H, s,—CH,), EMI-MS(m/2):167. I[M+H]",

L-Leu-L-Phe-OBn « HCL: #4818 ¥ , i % Fmoc-L-Leu-L-Phe-OBn H1 A5 7 £ Fmoc, &b B 5 15 21 55 54
A PR IR %R Ry 98% ' HNMR (500 MHz, CD,Cl,, 298 K) &: 7.28~7.26 (4H, d, ] =10.0 Hz,
—ArH); 7.11~7.10 (6H,t,J =5.0 Hz,—ArH); 4. 78~4. 76 (1H,q,J =10. 0 Hz,—CH—); 5. 34(2H,
ss—CH,—); 4.11(1H, s, —CH,); 3.12~3.10(2H, d.J =10.0 Hz,—CH,—); 1.66~1.64(3H, m,
—CH,—,—CH—); 0.89(3H, s,—CH,), EMI-MS(m/2):370. 2LM+H]",

L-Pro-L-Leu-OBn « HCL: 4 #& 38 7% . i % Fmoc-L-Pro-L-Leu-OBn H #4473 Fmoc, &b 3 j5 15 3 25 7
AR WA e % 98 % ,' H-NMR (500 MHz, CD,Cl,, 298 K) &8: 7.21~7.20 (2H, d, J =5.0 Hz,
—ArH); 7.19~7.18(3H, t,J =5.0 Hz,—ArH); 5.34 (2H, s,—CH,—); 4.68(1H, s,—CH—);
4.54~4.52(1H, t,J =10.0 Hz,—CH—); 3.50(2H, s,—CH,—); 2.14~2.11(4H, m,—CH,—);
1.68~1.60(3H, m,—CH,—, —CH—); 0.92~0.89(3H, q.J =14.5 Hz,—CH;)., EMI-MS(m /2):
319. 2[M+H]",
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Fmoc-L-Phe-OBn N JE BEAT N 2004k . A T 3545 FRAB (0 2 07 45 5 L 5 287 R B0V 9] L 40 K 1 R 4 1)
FHA LA Ko 2 07 B 18] %5 52 7 WAC SR FR S 00, 45 0 L6 1,
A1 R EEHHA

Tab.1 Optimization of reaction conditions

£k ik 12 4 o 2% N 5 751 g A i/ mmol SR ] /b e /%

1 A 3 e TR Z i 1 4 0
2 o 3 e T2 7 2 1 4 0
3 2 2K Bk T2 4 N 1 4 79
4 2 K Tk 7R DMF 1 4 81
5 29K B 12 1 TooK L BE 1 4 88
6 90K fse R 1 oK BB 1 4 87
7 YK B TR 4 Tk B 2 4 96
8 44 K Tk 7 4 Tk 3 4 96
9 90 K Btk 72 21 TooK L BE 2 6 =>99
10 YA A Tk 7R Tk & B 2 8 >99
11 YA A Tk 7R Jo oK 2 6 >99
T B,
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OBn 4 2 A5, 77 2N 88 %0 Th i 2] 96 06 o 4K 22 54 A4 K e R 0 1 &, )7 SRR A AN R Al . ax AT e S R o 44
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Fig.2 Seven substrates and yield
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