








Ring Closing Metathesis
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protection,

Wittig,
[O]

Grignard

65%

OBn
HO

BnO
BnO

BnO

Grubbs G1

97%

- also works to form cycloheptanes

- more limited oxidation than
prior methods described

see also: Sureshan, RSC Adv. 2021, 11, 9410.

Sinäy, Tet. Asymm. 2002, 13, 2553.

Hou, RSC Adv. 2015, 4, 91.
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1. HMPA, LiClO4 64%

2. MeI, KH 62%
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- Ellman’s sulfinamide can be used for controlled
d.r. on addition step to get amino-carbasugars

- trans diol gives 9:1 d.r., due to fewer 1,3 diaxial 
   interactions in TS with Me trans to adjacent O

SnBu3H, AIBN

89%, 1:1 d.r.

O

Leclerc, Tetrahedron 2010, 66, 3963.

PG manip.,

Appel,
elimination

1. PhSeCF2TMS

2. TBAF
48%, 8:2 d.r.

Nucleophilic Ring Closures
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78%
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(+)-tartrate
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Me Me
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1. BF3•OEt2 80%

4 steps, 61%

Rassu, JOC 2003, 68, 5881.

- vinylogous aldol 
gave >95% d.e.

Diathianes
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NHTfanBuLi

83% (1.5:1 d.r.)
D-glucosamine [O];

Corey-Chaykovsky

Redlich, Org Bio Chem 2007, 5, 3330.

for cyclohexane: Redlich, Synth. 2006, 13, 2242.

Rassu, JOC, 1999 1, 1213.
see also: Rassu, JOC 2004, 69, 1625.    Rassu, JOC, 2001 66, 8070.
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+

HS SH

from D-ribose
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Mn/CrCl3;

Bernett-Vasella

NHK Rao, Chem. Sel., 2017, 2, 11949

cyclohexane precursor cyclobutane precursor

- only cyclopentane 
   gave good d.r.

- 1:1 for hex., 1:3:8 for but.

1. NaOH, CH2O 85%

2. Appel 68%

NiCl2, TMSCl 

TBAF

70%, 20:1 d.r.

OOHC OMe

O O
Me Me

aldol & Cannizaro

Glycomimetics: CarbasugarsCarlyle Mackenzie Baran Group Meeting
08/29/26





OAc

O

OAc

O

O
O

Me Me

OAc

O
O

Me Me
O

O

OAc

O
O

Me Me OO

De Novo
Addition

O O

Me Me

OH

Cl
O

O

Me
OH

OH

O O

Me Me

O

O
N2

O

O
OMe

Me

O

HO
HO

HO
F

O

NO2

NO2

1. NCS, (R)-proline 
60% (96% ee)

2. Julia-Kociensky 78%
3. PPTS 73%

1. NaOH 80%

2. 

TMSCHN2 91%

Rh2(OAc)4

A: 45%

O

O
O O

Me Me
B: 15%

+

Britton, ACIE 2016, 55, 14978.
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X
X = F, Cl, SCF3, CbzNNHCbz

(S)-proline

Britton, Comm. Chem. 2021, 4, 96.Proline Aldol ⍺-Functionalization

H

O OTBDPS

Me

B(+)Ipc2
Me

OTPDPSHO

Me
HO

OTBDPS

Overkleeft, Eur. JOC, 2026, 29, e70417

Grubbs G2

- aldehyde derived from Amino lipase PS resolved aldol product
- access to many diastereomers through E/Z alkene and opposite 
   enantiomer aldehyde

Application

NaOH,

H2O2
major diastereomer

Diels Alder

MeO OMe
Cl

Cl
Cl

Cl

OH

MeO OMe

CO2Me
O

O

Me
Me1. TsCl

2. OsO4, 
Me2CO

3. Amberlyst®
4. NaOMe

Mehta, Tet. Lett., 2000, 41, 3505

13:87
A B

A
HO

HO
OH

OH

HO OH
HO

HO
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B

carba-⍺-talose ‘confused’ 
carba-⍺-talose

1. LAH

2. Amberlyst®

1. LAH

2. Amberlyst®

Mehta, Tet. Lett., 2001, 42, 7663

Norbornene

O

O

OAc OH

OH

OAc
Br

Br

AcO

AcO

OAc OAc

OAc

1. Br2 98%

2. NaBH4 82%

1. Ac2O

2. AgOAc,
AcOH

Leerman, Org. Bio. Chem., 2010, 8, 3965

see also: Block, JOC, 2000, 65, 716

MeO OMe
O
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Cl4
OH

OHHO

HO

HO

HO OH

OH
HH

∆

p-BQ

Mehta, Chem Comm., 2000, 36, 2429

X source

iPrO Cl

O
;

2. Amberlyst®
Me2CO, 70%

+
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original aldol work by List, Barbas and Lerner,  JACS 2000, 122, 2395
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A

glycoside hydrolase inactivator

MeO OMe
Cl

Cl
Cl

Cl

1. OsO4 
80% mCPBA

quant.

OAc1. ∆,

2. Na, tBuOH; 
        H2O

Go Scripps!



mechanism?



Glycomimetics: CarbasugarsCarlyle Mackenzie Baran Group Meeting
08/29/26

9

Oseltamivir (Tamiflu)
OEtO2C

NH3
+

NHAc

Me

Me

oseltamivir (A)

- approved for medical use in 1999
- 250th most perscribed medication in the US    
   (>1 million prescriptions)
- >70 syntheses for more see: Watts, Tet. 2020, 76, 131440

CO2Et

OMs

CO2HHO

HO
OH

CO2HHO

HO
OH

OH

1. EtOH, SOCl2
2. 3-pentanone, TsOH

3. MsCl, TEA
80%, 3 steps

2. EtONa 80%
3. SO2Cl2, pyr 42%
4. 3-pentanone 95%

CO2EtRO

O

O

OEt
Et

2. KHCO3, 
EtOH 96%

Gilead Routes:

CO2EtRO

HN

1. NaN3 86%

2. PMe3 97%

1. NaN3; Ac2O 
44%

2. RaNi, H2 
3. H3PO4

73%

A

CO2HHO

HO
OH

1. EtOH, SOCl2 97%
2. Me2C(OMe)2 95%

3. MsCl, TEA 82%
4. 3-pentanone, TfOH 98%

CO2Et

OMs

O

O

Me

Me

CO2EtRO

HN

1. Et3SiH, TiCl4
2. NaHCO3, 80%
3. NaN3, 86%
4. PPh3, MsOH

Roche Route:

A
1. NaN3
2. Ac2O

Rohloff, JOC 1998, 63, 4545

H2PO4
-

OPRD 1999, 3, 266

Azide free:
CO2EtRO

O

1. MgBr2•OEt2
2. (NH4)2SO4 97%

3. Pd/C, ETA
4. H2SO4 77%

NH2

CO2EtRO

HO
NH2

1. PhCHO
2. MsCl, TEA
3. allylamine
4. HCl

CO2EtRO

H2N
HN

1. Ac2O 83%
2. Pd/C, ETA

3. H3PO4 
70%

A

ETA = ethanolamineKarpf, JOC 2001, 66, 2044

Corey Synthesis:

CO2CH2CF3
CONH2

1. CBS cat. 97%

2. NH3 100%
BocN

O

1. TMSOTf
2. I2 84%

3. Boc2O 99%
4. DBU 96%

1. NBS, AIBN 95%
2. Cs2CO3 100%

3. SnBr4, 
NBA 75%

NHAc

CO2EtBocHN

Br
A

1. TBAB, 
KHMDS 82%

2. 3-pentanol, 
CuOTf 61%
3. H3PO4

Corey, JACS 2006, 128, 6310

O

PMBO
OTBS

4 steps from 
D-glucal

OPMB
OTBS

O∆

88% OTBS

CO2Et

HN
O

O

N31. NaClO2; EtI 87%
2. DDQ 92%

3. Cl3CCONCO 87%
4. (CuOTf)2; TMSN3 82%

From Glucose: Liu, ChemEurJ 2010, 16, 4533

3. PBu3
4. H3PO4

88%, 4 steps

O
H

OR
O2N

tBuO2C
STol

EtO2C OR

CO2tBu
NO2

1. prolinol
2. HWE
3. TolSH

70%

1. TFA

2. (COCl2)
3. NaN3

1. Ac2O

2. Zn, TMSCl
3. NH3
82%

A

ACIE 2009, 48, 1304Hayashi ‘3-pot’ synthesis

OAc

Br

NO2

OEt

O

OAc
NO2

CO2Et

1. NaOAc 49 
(20:1 d.r.)

2. Amano lipase 
44% 98% ee

I
O

O

OH

1. Fe(OAc)2,
Dm-Pybox, 

TMSN3 72%

2. MsOH; LiOH
82%

CO2Et

HO

N3

N3

Iron Diazidation Hu, JACS 2018, 140, 10619

1. PPh3; TsOH
2. ClCOOMe CO2Et

RO

AcHN

BocHN
3. MsOH

4. TMSCl; Boc2O

A
H3PO4

1. (Me)2C(OMe)2, 
TsOH 90%

1. TMSOTf, 
BH3Me2S 75%

= R

STol
EtO2C OR

CO2N3
NO2
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Cyclophellitol O

HO
OH

OH

HO

HO
OH

OH

OHHO
OH

- irreversible inhibitor of beta-glucosidases
- can be used as a activity or mechanistic probe
- very sensitive diagnostic for Gaucher’s disease

N
O

HO

OBn
OBn

BnO

from
L-glucose

O

BnO
OBn

OBn

OMe

DEIPSO

OH

OBn
OBn

BnO

DEIPSO

O

BnO
OBn

OBn

OMe 1. Cy2BH; H2O2 
85%

2. Swern
3. Wittig

75%

1. HCl, 
NH2OH•HCl 

80%

1. Raney-Ni
®

, H2 
80%

1. MsCl 80%
2. Pd/C, H2

2. NaOMe
3. TBAF 

40%

2. Et2iPrSiOTf;
BH3•Me2S

B

B

2. NaOCl
70%

First Synthesis Tatsuta, Tet. Lett. 1991, 31, 1171.
Aerts, Nat. Chem. Bio. 2010, 6, 907.

O
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O PMBOOPMB

OH

OHPMBO

OPMB

OBn

OBn
PMBO OPMB

HO

HOmyo-inositol

B

From myo-inositol

1. TEOF, pTSA
2. PMBCl

3. Swern

1. Wittig, 90%
2. HCl

3. NaBH4, CeCl3
91%

1. BnBr 91%

2. BH3•Me2S, 
H2O2 81%

OH

1. MsCl quant.
2. TFA 88%

3. NaH 91%
4. Pd/C quant

O

OAcNC

O
O

From Furan
1. Diels Alder

2. NaOMe
3. H2CO

4. BnOTMS
5. mCPBA

1. HSO3F
2. TBSCl

1. NaBH4
2. HBr

3. MeONa
B

OBn

OBn

Vogel, Tet. Lett. 1992, 33, 5243.

OTBSO

BnO O

OH

Sureshan, JOC 2013, 78, 7690.

D-mannose

B

1. MeOH, 
AcOH

2. PhCHO, 
HCO2H

1. Bu2SnO; BnBr
2. DMSO/TFAA; 

Wittig
3. BH3•Me2S; 

H2O21. BnBr
2. LAH

3. Appel
4. DBU

1. aq. HgCl2

2. MsCl

1. NaBH4/CeCl3
2. BzCl

3. mCPBA
4. K2CO3
5. Pd/C

From Mannose

Jung, JOC 1995, 60, 3280.

Allosamidin

O

NMe2N

H

H

OH

OH

O

O

NHAc
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O
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OH

OH

HO

HO
allosamidin

O
OH

OH
OH

PhtN

MeO
O

OH
PhtN

HO

OHC
OTBS

OTBS
PhtN

OTBS

OTBSPhtN

N
O

OTBS

OTBSH2N

HO

O
HN

O

H

H
BnO

1. I2, PPh3 90%

2. Zn

1. EtSH 61%
2. TBSOTf 90%

3. HgCl2

1. O3 60%
2. Zn(BH4)2

1. NH2OH•HCl 
81% 2 steps

2. NaOCl 91% 3. H2NNH2•H2O
60%

Synthesis from Glucosamine Tatsuta, Tet. Lett. 1991, 32, 5363.

- isolated from soil bacteria
- 0.35 uM IC50 against
   silkworm chitinase
- only synthesis of 
   allosamizoline covered here

Chemoenzymatic Synthesis Danishefsky, JACS 1996, 118, 9526.

enzyme

95%, 
>95% ee

1. PhCOCl; NH3; 
K2CO3

2. TBDMSCl
3. (CF3CO)2O

1. MeOTf; Me2NH

2. CF3CO3H; 
CF3CO2H

3. KHMDS
4. H2CO

allosamizoline (C)

C

HO

O O
O Ph

OMe

OH
OH

O O
O Ph

OMe

OBn

HO

O OBn

OMe

OBn

BnO OBn
O

OBnOBn

C

BnO

OAc

HO
BnO

OAc

AcO

enzyme = electric eel acetylcholinesterase

29% 
overall


