
Supporting information for

Docking study and biological evaluation of pyrrolidine-based iminosugars 
as pharmacological chaperones for Gaucher disease
Atsushi Kato,*, a Izumi Nakagome,b Kasumi Sato,a Arisa Yamamoto,a Isao Adachi,a Robert J. Nash,c 
George W. J. Fleet,d Yoshihiro Natori,e Yasuka Watanabe,e Tatsushi Imahori,e Yuichi Yoshimura,e 
Hiroki Takahata,e Shuichi Hirono*, b

a  Department of Hospital Pharmacy, University of Toyama, 2630 Sugitani, Toyama 930-0194, Japan  

b  School of Pharmaceutical Sciences, Kitasato University, Tokyo 108-8641, Japan

c  Institute of Biological, Environmental and Rural Sciences / Phytoquest Limited, Plas Gogerddan, A 
berystwyth, Ceredigion, SY23 3EB, United Kingdom 

d Chemistry Research Laboratory, Department of Chemistry, University of Oxford, Oxford, OX1 3TA, 
United Kingdom 

e  Faculty of Pharmaceutical Sciences, Tohoku Pharmaceutical University, Sendai 981-8558, Japan

Table of Contents:

Experimental Section S2

NMR spectral data S7

S1

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2016



General experimental:
Typical Procedure for Negishi Coupling

(5R,7aS)-5-Butyl-1,7a-dihydropyrrolo[1,2-c]oxazol-3(5H)-one (2a)

89% yield; []D
22= -167.6 (c 0.42, CHCl3). Lit. ent-2a2) : []D

 24 = +175.4 (c 1.08, CHCl3).
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CH3(CH2)3

(5R,7aS)-5-Pentyl-1,7a-dihydropyrrolo[1,2-c]oxazol-3(5H)-one (2b)

75 % yield; []D
 18= -140.6 (c 0.49, CHCl3). Lit. ent-2b2) : []D

 24 = +170.9 (c 1.00, CHCl3).
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CH3(CH2)4

(5R,7aS)-5-Hexyl-1,7a-dihydropyrrolo[1,2-c]oxazol-3(5H)-one (2c)

65% yield; []D
 25= -196.8 (c 0.40, CHCl3). Lit. ent-2c2) : []D

 24 = +170.9 (c 1.00, CHCl3).
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CH3(CH2)5

(5R,7aS)-5-Heptyl-1,7a-dihydropyrrolo[1,2-c]oxazol-3(5H)-one (2d)

68 % yield; []D
 27= -151.1 (c 1.09, CHCl3). Lit. ent-2d2) : []D

 25 = +154.4 (c 1.09, CHCl3).
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CH3(CH2)6

(5R,7aS)-5-Octyl-1,7a-dihydropyrrolo[1,2-c]oxazol-3(5H)-one (2e)

65 % yield; []D
 23= -139.1 (c 1.0, CHCl3). Lit. ent-2e2) : []D

 25 = +140.1 (c 1.07, CHCl3).
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CH3(CH2)7

(5R,7aS)-5-Nonyl-1,7a-dihydropyrrolo[1,2-c]oxazol-3(5H)-one (2f)

57 % yield; []D
 27= -126.6 (c 1.16, CHCl3). Lit. ent-2f2) : []D

 25 = +138.1 (c 1.75, CHCl3).
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(5R,7aS)-5-Decyl-1,7a-dihydropyrrolo[1,2-c]oxazol-3(5H)-one (2g)

65 % yield; []D
 27= -136.0 (c 1.19, CHCl3). Lit. ent-2g2) : []D

 24 = +123.0 (c 0.97, CHCl3).
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CH3(CH2)9

(5R,7aS)-5-Undecyl-1,7a-dihydropyrrolo[1,2-c]oxazol-3(5H)-one (2h)

63% yield; []D
 25 = -111.1 (c 0.40, CHCl3). Lit. ent-2h2) : []D

 25 = +115.6 (c 0.74, CHCl3).

N
O

O

CH3(CH2)10

Typical procedure for epoxidation

(1aS,1bR,6R,6aR)-6-Butyltetrahydrooxireno[2',3':3,4]pyrrolo[1,2-c]oxazol-4(1aH)-one (3a)

92% yield; []D
 29 = -40.8 (c 0.95, CHCl3). Lit. ent-3a2) : []D

 22 = +48.2 (c 0.12, CHCl3).

N
O

O

CH3(CH2)3

O

(1aS,1bR,6R,6aR)-6-Pentyltetrahydrooxireno[2',3':3,4]pyrrolo[1,2-c]oxazol-4(1aH)-one 
(3b)

90% yield; []D
 23 = -55.0 (c 0.34, CHCl3). Lit. ent-3b2) : []D

 24 = +40.4 (c 1.18, CHCl3).
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O

CH3(CH2)4

O

(1aS,1bR,6R,6aR)-6-Hexyltetrahydrooxireno[2',3':3,4]pyrrolo[1,2-c]oxazol-4(1aH)-one 
(3c)

99% yield; []D
 22 = -58.8 (c 0.18, CHCl3). Lit. ent-3c2) : []D

 22 = +37.1 (c 0.15, CHCl3).
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(1aS,1bR,6R,6aR)-6-Heptyltetrahydrooxireno[2',3':3,4]pyrrolo[1,2-c]oxazol-4(1aH)-one 
(3d)

99 % yield; []D
 26 = -38.4 (c 1.12, CHCl3). Lit. ent-3d2) : []D

 22 = +42.2 (c 0.16, CHCl3).
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CH3(CH2)6

O

(1aS,1bR,6R,6aR)-6-Octyltetrahydrooxireno[2',3':3,4]pyrrolo[1,2-c]oxazol-4(1aH)-one (3e)

85 % yield; []D
 19 = -43.4 (c 0.41, CHCl3). Lit. ent-3e2) : []D

 22 = +41.9 (c 0.98, CHCl3).
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CH3(CH2)7

O

(1aS,1bR,6R,6aR)-6-Nonyltetrahydrooxireno[2',3':3,4]pyrrolo[1,2-c]oxazol-4(1aH)-one 
(3f)

89 % yield; []D
 27 = -34.3 (c 1.14, CHCl3). Lit. ent-3f2) : []D

 25 = +34.0 (c 1.06, CHCl3).
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CH3(CH2)8

O

(1aS,1bR,6R,6aR)-6-Decyltetrahydrooxireno[2',3':3,4]pyrrolo[1,2-c]oxazol-4(1aH)-one 
(3g)

86 % yield; []D
 27 = -30.7 (c 1.10, CHCl3). Lit. ent-3g2) : []D

 22 = +27.8 (c 0.48, CHCl3).
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CH3(CH2)9
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(1aS,1bR,6R,6aR)-6-Undcyltetrahydrooxireno[2',3':3,4]pyrrolo[1,2-c]oxazol-4(1aH)-one 
(3h)
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86% yield; []D
 25 = -32.5 (c 0.66, CHCl3). Lit. ent-3h2) : []D

 25 = +31.1 (c 1.09, CHCl3).
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CH3(CH2)10

O

Typical Procedure for the preparation of a diol.

(5R,6R,7R,7aR)-6,7-Dihydroxy-5-Butyltetrahydropyrrolo[1,2-c]oxazol-3(1H)-one (4a)

52 % yield; []D
 29= -23.7 (c 0.9, CHCl3). Lit. ent-4a2) : []D

 23 = +22.2 (c 0.46, CHCl3).
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CH3(CH2)3

HO OH

(5R,6R,7R,7aR)-6,7-Dihydroxy-5-Pentyltetrahydropyrrolo[1,2-c]oxazol-3(1H)-one (4b)

96 % yield, []D
 27= -17.7 ( c 0.78 CHCl3). Lit. ent-4b2) : []D

 20 = +20.4 (c 0.25, CHCl3).

N
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O

CH3(CH2)4

HO OH

(5R,6R,7R,7aR)-6,7-Dihydroxy-5-Hexyltetrahydropyrrolo[1,2-c]oxazol-3(1H)-one (4c)

85 % yield, []D
 26 = -14.7 (c 1.04, CHCl3). Lit. ent-4c2) : []D

 24 = +11.6 (c 1.07, CHCl3).

N
O

O

CH3(CH2)5

HO OH

(5R,6R,7R,7aR)-6,7-Dihydroxy-5-Heptyltetrahydropyrrolo[1,2-c]oxazol-3(1H)-one (4d)

69 % yield, []D 
27 = -14.6 (c 1.23, CHCl3). Lit. ent-4d2) : []D

20 = +11.0 (c 0.67, CHCl3).

N
O

O

CH3(CH2)6

HO OH

(5R,6R,7R,7aR)-6,7-Dihydroxy-5-Octyltetrahydropyrrolo[1,2-c]oxazol-3(1H)-one (4e)

94 % yield, []D
 25 = -18.4 (c 0.30, CHCl3,). Lit. ent-4e2) : []D

 22 = +15.3 (c 0.80, CHCl3).
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(5R,6R,7R,7aR)-6,7-Dihydroxy-5-Nonyltetrahydropyrrolo[1,2-c]oxazol-3(1H)-one (4f)

75 % yield, []D
 28 = -15.5 (c 1.10, CHCl3). Lit. ent-4f2) : []D

 24 = +17.6 (c 1.09, CHCl3).

N
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O

CH3(CH2)8

HO OH

(5R,6R,7R,7aR)-6,7-Dihydroxy-5-Decyltetrahydropyrrolo[1,2-c]oxazol-3(1H)-one (4g)

65 % yield, []D
 27= -9.0 (c 0.69, CHCl3). Lit. ent-4g2) : []D

 22 = +15.5 (c 0.57, CHCl3).

N
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CH3(CH2)9

HO OH

(5R,6R,7R,7aR)-6,7-Dihydroxy-5-Undecyltetrahydropyrrolo[1,2-c]oxazol-3(1H)-one (4h)

60% yield, []D
 26= -13.4 (c 1.05, CHCl3). Lit. ent-4h2) : []D

 24 = +12.9 (c 1.02, CHCl3).

N
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O

CH3(CH2)10

HO OH
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