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Synthesis of 3-{[(tert-butyldimethylsilyl) oxy] methyl} cyclobutane-1-carboxylic acid
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Abstract: Objective To study the synthetic routes of 3-{[(tert-butyldimethylsilyl) oxy] methyl} cyclobutane-1-carboxylic acid.
Methods With 3-methylenecyclobutane-1-carbonitrile as the starting material, 3-{[(tert-butyldimethylsilyl) oxy] methyl} cyclobutane-1-
carboxylic acid was synthesized through optimized synthetic procedures by using tipical synthetic operations including: hydrolysis,
reduction, protection, oxidation. Results The target molecule was successfully synthesized and the structure was confirmed by
NMR and HR-MS spectroscopy. Conclusion The synthesis process of 3-{[(tert-butyldimethylsilyl) oxy] methyl} cyclobutane-1-
carboxylic acid has good operability, mild conditions without using expensive transion metals and column-purification, which is
quite suitable for industrial production.
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Fig. 1 Synthetic routes

PBEIRAR 2 LTCHORR R, ARG A 18.6 L
K, BRIRZE 0°C, 318 0~10 C ik HHhEiE 4T pH
2~3, JNEe, k4 20~30 min, DCM #H (18
LX3), &AW, KIKH 18 LK. HAEEHhK
P LR, D BANAE, IJCKRmERAN TR, T,
30~35 CHEKRAE R T, HItmik 9.0ky, 1HE
99.7% . L4, HEMHT T PR,
'H-NMR(400 MHz, CDCl;, 25 °C, TMS) d: 12.19
(s, 1H), 4.79~4.76 (m, 2H), 2.86~2.82 (m,
4H). MS: m/z calcd for CgHeO™: 113.06 [M+H ],
found: 113.10.

22 QG-THRERTH) -BE (G) HEK

200 L S 450 L THF, [FEE
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(51 1) BIFIENZENAEY) B HEA R T4,

N SERE, NI E-10 C, %I 10 CR
N 6.0 L 7K, Fifif5i N 20% NaOH 7K ¥ 6.0 L,
hnEe, PN 9.0 L /K, #&iE 20~25 CHifk 20~30
min, JEit, JEVT DCM 2EHL (90 LX2), &HA
HUAH, IR 80 L /K Pk 1 ¥k, FHYRN A bk Pk
(120 LX2), InJC/KBREREN T4, JEid, 30~35C
VR R 45 75 35 A 7.88 kg, YR 100%. T
aifk, EEHT T &M, 'H-NMR (400 MHz,
CDCl3, 25 ‘C, TMS) §: 4.73~4.70 (m, 2H),
4.56~4.53 (m, 1H), 3.41~3.38 (m, 2H), 2.64~
2.59 (m, 2H), 2.38~2.31 (m, 3H).
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FE, JEIE, 30~35 CUEMRYETS 2 iRy 18
kg, UH 105.56%. LiHFEsitk, HEHT T 2K
. 'H-NMR (400 MHz, CDCls, 25 °C, TMS) §:
4.77~4.75(m, 2H), 3.62 (d, J=4 Hz, 2H), 2.69~
2.64 (m, 2H), 2.42~2.37 (m, 3H), 0.90 (s, 9H),
0.07 (s, 6H).
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'H-NMR (400 MHz, CDCls, 25 'C, TMS) §: 4.42~
431 (m, 1H), 3.55~3.44 (m, 2H), 3.38~3.25
(m, 2H), 2.32~2.17 (m, 2H), 1.93~1.86 (m,
1H), 1.72~1.68 (m, 2H), 1.46~1.38 (m, 1H),
0.85 (s, 9H), 0.01 (s, 6H); MS: m/z calcd for
C1H»70,Si™: 231.18 [M+H']; found: 231.10.
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500 L J v s AR N 18 kg fLA47 1. 180 L
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hnEe, {RIESEEE 20~30 min, FEANA 200 L DCM,
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Pk (80 LX2), &I, 7 BANAH, KA
P (100 LX3). 100 L fAIE /KA DL 1k, 408
AHARIITCKBRER N T 1%, JEid, 35~40 Cll/E
IRGRAF IR B AR 18 kg, WK 100.7%, ZLE
NS MR, EFditk, BEAT I 2K
Ri. *H-NMR (400 MHz, CDCl;, 25 °C, TMS) §:
9.69~9.57 (m, 1H), 3.58~3.43 (m, 2H), 3.09~
3.03 (m, 1H), 2.45~2.27 (m, 1H), 2.22~2.16
(m, 1H), 2.09~2.02 (m, 1H), 1.96~1.85 (m,
2H), 0.86 (s, 9H), 0.02 (s, 6H); MS: m/z calcd
for C1,H50,Si*: 229.16 [M+H']; found: 229.10.
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iR — SANR VAW (15.4 kg TWAERINTE T 47 kg
KH, 32.7 kg IR AN T 66 kg KD, ke,
FEiR 20~25 “Cx M 1~2 h, TLC[PE-EA (3: 1)
JRFF IR G I AR B e 4, B, AL
FHFRIIN 110 kg 7K, #5536 15~20 “Ci ik ER AN /K
WY pH 8~9, hnke, i 110 L =Bk, 15~
20 CHift: 15~30 min, FESW, AHAEFIMA
60 kg ZKAHY, &I/ IEPEFEAEL (110 LX 3),

R 15~20 ClazKAHH A 10%F7 15 R K WA
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IKBRERAN 1, J&id, 35~40 CIREIRSISIRFH 0
Witk 15.5 kg, W% 63%, JlEEL 97.4%, ZE
W — NI SR A . "TH-NMR (400 MHz, CDCls,
25 °C, TMS) o: 9.73 (s, 1H), 3.78~3.54 (m,

2H), 3.16~2.99 (m, 1H), 2.46~2.33 (m, 1H),
2.31~2.29 (m, 1H), 2.27~2.24 (m, 1H), 2.22~
2.06 (m, 2H), 0.92 (s, 9H), 0.06 (s, 6H). *C-NMR
(100 MHz, CDCl;, 25°C, TMS) ¢: 181.3 (C),
66.4 (CH2), 34.8 (CH), 33.4 (CH), 27.4 (CH,),
26.6 (C), 18.4 (CH3), —5.3 (CH3). HRMS (ESD):
m/z calcd for CyoH2,03Si"Na’: 267.1387 [M+Na'J;
found: 267.138 2.
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