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The Origins
“Alicyclic Carbohydrates No. 29” McCasland, JOC 1966, 317, 1516.
OAc O
. _ . (o) A HO COZH
—> HO _— >
< dihydroxylation; COOH ogprs HO
0 hydrolysis
AcO o
reductlon

deprotectlon

(x)-psuedo-a- galactopyranose o-D- galactopyranose

- designed as part of a series investigating the synthesis and NMR of
cyclitols

- originally termed ‘pseudo-sugar,’ to “designate any alicyclic analog of a
cyclic monosaccharide, in which the usual ring-oxygen atom is replaced
by methylene”

Discovery of natural carbasugar Miller, Biotech. Bioeng. 1973, 15, 1075.
- antibaterial actity in fermentation broth of Streptomyces sp. MA-4145.

- isolated active compound turns out to be the

OH _OH -
carbasugar McCasland synthesized
HO - previously hypothesized to be bioactive,
now confirmed, and greater interest sparked
HOOH

(+)-pseudo-a-galactopyranose

Why ‘carbasugar’ instead of ‘psuedosugar’?

e DO e L

imino- or th|o -sugar sugar

X=NorS

carbasugar

: And cyclitols?

cyclitol: cycloalkane with =23 hydroxyl groups each on a different carbon
HO

HO OH HO
HO" H HO
myo-inositol

glucose
What about other glycomimetics? And why carbacyles?

scyllo-inositol

Hz'“ OH Me Me
HO,C HOZQ._ o_: EtO,C (o]
H OH
: : “NHAc
NHC(NH)NH, OH NH,
zanamivir sialic acid oseltamivir
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1.1 From Sugars
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From Carbohydrates
Zirconoce_ne

\/(j\ [szzr]
NS
(o) OBn BF3'OEt2

Me  cp,Cl,zr, nBuLi;
—_—
“‘OBn BF;+OFEt,
OBn
highlighted stereocenters determine
product stereochemistry

OBn

BnO H .
favored disfavored

first application to carbohydrates: Ito, JACS 1993, 7115, 8835.
Cyclooctanes Paquette, JOC 2006, 71, 4353.

S
OH
87% cis i
— OH
BnO*" ""OBn
OBn

65%, >98% d.e.

77
PMBO

T™MS

1. K,COs4
EEE——

2. benzene, A
98%

1. protection o OMe 1.DMP
_ 2.[0] J 3 2. NaBH,4
D-arabinose —— _—
3. Wittig pmpo’ ‘oW 3. silylation
Cp,ChZr, 4. anomerize
nBulLi; OH 1.[O
worr . reas T\
BF;+OEt, . 2. Grignard "OH
0, o 0 ‘e
65% PMBO “oTBS 65% PMBO' “OTBS
o] OH
.\\OTBS —_— _‘\OH HO
. or
“‘OPMB “'OH

HO

steric clash preferences trans

. ’ﬂt .
B“O'?,O‘\E;/{:p relationship between new and
H

highlighted stereocenters

(o)

OH

see also: Paquette, Org. Lett. 2002, 5, 221. Paquette, JOC 2009, 74, 2099.

oTBS

“OH

 Higher a-C Substitution Paquette, JOC 2008, 73, 4548.
™ TBDPSO._

TBOPSO™N\ O\ ome  [CpZra] i/~OTBDPS _ i/~
I ¢ L]
85% (2.4:1)

: \'OPMB PMBO.  ‘OH PMBO"  “OH
: [ H cp /

: H / +¢Zr‘Cp

' PMBO [\ /0 PMBO

' H B —

: TBDPSO H

: - favored disfavored =

. Enyne Cyclization RajanBabu, JACS 1988, 110, 7128.

E Me Me

: Nal N Cp,CloZr |

: \ —> OTBS —> Me OTBS
2. Propargylation Mg, HgCl,

' 3. TBSCI d dy

; e Me >< Me><Me

: for more Zr: Paquette, JOMC 2006, 10, 2083. White, JOC 2014, 79, 700.

: Ferrier Carbocyclization

.wOMe
HICl [ ciHg
BzO" "0Ts H,0 BzO"

Bz

: \OH

a - exocyclic alkene usually synthesized through
: - . Appel, then elimination.

: BzO' ‘OTs

- internal olefin possible
OBz at elevated temperatures

first disclosure: Ferrier, JCS Perkins 1979, 8, 1455.
see also: Ferrier, Carb. Res. 1986, 151.
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Ferrier Stereocontrol Babczyk, Eur. JOC 2020, 42, 6645

Bno/ﬁ&(H 58% (d.r. 7:1)
BnO
BnN Nbe — Q
Cbz " HgSO,4 B“ﬂm(” + epi
o dioxane/aq. H,SO, BnN P
BE?J&@(OBn —_— chz "
BnN Y 63% (d.r. 6:1)

Cbz

N TIBAL (4 eq), tol

. —_— '
" BnO*®

OBn BnO OBn
TIBAL = iPr3Al, lewis acid, good for promoting Claisen rearangement

undergoes B-hydride elimination to reduce resulting ketone
Sollugoub, Org. Lett. 2018, 20, 7488.

BnO"

see also: Barton, JOC, 1989, 54, 3764
Alternatives to Mercury Adam, Tet. Lett. 1988, 29, 6589

204 Ph ave; BnO
BE% h H . —’/ k¥ soBEﬁo p— B"O/&y uw BnOq
oBn dloxane/aq Faot, BnN reported 2. NaBH B 0@
Cb 60-80% Cbz’ OH P BnO 76% 4 " OH
Ko, JACS 2004, 126, 13188 I e e e mmmmmmmmmmmemmmmmmmmmmmmmemmmmmemmmmemmmmmmmmmmmmm——————
~ PdCl; 0 Nitrone Cycloaddition Singh, Tet. Asymm. 2000, 3873
BnO O H dioxane/H,O Bno E — Me. ,O° - o
BnO —> BnO o F MeNHOH +N MeNI
BnO gpe pwave, 5 min BnO g HO = Ll Me o I F
74% (4:1) X -
see also: Laszlo, J. Carb. Chem., 1992, 11, 587 5 » 85% | me’ o F o~ Y~ TOoH
Vetter, ACS Chem. Bio., 2020, 15, 2205 >< F +d
""" M L i
Claisen Rearrangment : Me™ e OH
1. 0-C<H.Cl : Saito, JOC 1994, 59, 4375
OAc pG Manlp 24(;5004 2 : Z 1. benzene, A
AcO o —— Bn0 : ,_Bn 2 PdIC,Boc,0 TBSO OAc
Aco A= 0% Ox Witlg B 2. NaBH, OH!  TBSO SN7 —
86% : oTBS O 30 1Bso”  “NHBoc
1.0sO, TDSO TDSO ' from 54% (>100:1 d.r.)
2. TDSCI 1. NaN3 ; Lthreitol (over 3 steps)
—_— e i —— e art : . .
3. (MeO);CMe: Bno OAc > PPhe BnO OAc | - stereochemistry controlled by sterics.
' HOA?c ’ ., ' 3 ' good d.r. in most systems
BnO  OTf Ac0 BnO  NHAc : .
4. Tf,0 : see also: Osborn, JCS Perkins 1 2002, 31, 2419.
Gao, Org. Bio. Chem. 2012, 10, 6673. Duréault, Tet. Lett. 1992, 33, 1059.
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Radical Ring Closures Other Radical Sources Gomez, JOC 1998, 63, 9626.

Samarium Compain, JOC 2013, 78, 6751. : € Cl_ PPh;*_ Me Me,
HO CO,Et: /(/o :OAvMe ~ ' o) P*Me
29 o O .OH 1.Witig97% o | Me \ Qo 1 Witig50% g \ O
— ' ; S ; 0. —_—>> O,
= — > / o - o 2. nBuLi 90%
OH . 2. Swern 79% . '
HO OH BnO OBn BnO OBn HO from glucose "
vitamin C CO,Et w o €
2 BnO smto Lo,  O-\Me Bu;SnH
Sm|2 Hol' Smm 1 N 3 M
' =0 Bno/v\ . : Peterson Me °
— > BnO I 4 o ; ; O. AIBN
67% Ve BnO M OEt, 75%
96% de BnO OBn o o : \\
stereoconvergent from E alkene from Z alkene v
Sindy, JCS Chem. Commun. 1995, 31, 1373. » Prandi, Eur. JOC 2000, 17, 3075.
OHC,__O._..OMe Ho ©H : \
Smi, .nOBn : BnO... I NM“ «0Bn  _dr. decreases
| " —_—> - only the cis product . HO when a-hydroxy
BnO OBn 63% . ' CO(SaIen) R .
K is observed ' BnO OB o BnO oB is tethered
OBn Bno.  OBn . Bn n 69% (12:1) n n
OHC O ..OMe Smi Ho 9N - main side pdt is  six and seven membered rings also possible:
mi2 oBn reduced aldehyde i Rediich, Carb. Res. 1992, 226, 57.
BnO" OBn 4.0, \ : Ping, ACIE 2025, 42, 202510594
OBn BnO  OBn . Me,, O NiCl,*DME Ph 0
Aurrecoechea, Tet. Lett. 1998, 39, 2857. Aurrecoechea, JOC 2000, 65, 6493. : (o) DTBBPY H
X LOAc Smly, OH - also works with : tggo * —_— "o, / 0 Me
‘ Pd(OAc),, (PBus)s = _A__oBn Vinyl groups ] Cl TBADT Me X
g i 6 7L"’Ie 390 nm o
BnO OBn 82% R - trans preferred | 51% (>20:1)  1BSO Me
OBn (sole diastereomer) BnO OBn :
Cyclohexanes Ramesh, JOC 2016, 81, 11574. :S'U'é‘IreZ Chem. EurJ., 2013, 19, 10312
OBn OBn ' HO,, _Me
T : ' o
Bno,' /0 Sml BnO,, OH 1 Meo 0
. 2 ) - ' MeO, MeO,
cyclohexanes lead | e0,, 3 e0,,, hV N d—{H
o to mediocre d.r. '
BnO 7 o 63% BnO : OH ; MeO DMS 'u/o 51% MeO*™ '"OMe
NTsBn 0-7:1(ctd) NTsBn E © : (2 steps)
: OMe MeO OMe

other radical acceptors include oximes and unactivated olefins for amine
or methyl substitution see: Tet. Lett 1996, 37, 5817. and JOC 1997, 62, 7397.

0 Me single diastereomer

4
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Leclerc, Tetrahedron 2010, 66, 3963. : Nucleophilic Ring Closures Rassu, JOC 2003, 68, 5881.

F

i < \>
PG manip., 1. PhSGCFQTMS (}OH SnBU3H, AIBN

OBn 0\ OTBS 0

(o)
D-ribose ————» — + A o1. BF3*OEt, 80%

3k / —_— E ‘
Appel, 6 o 2 TBAF S 89%, 1:1dr. | o o \=/ —
elimination ><Me 48%, 8:2 d.r. °><O ’ 4 steps, 61%
£ ; e Me Me : Me Me O><O
v from ,
Me»éAOAC - Ellman’s sulfinamide can be used for controlled i (+)-tartrate - vinylogous aldol Me™ ~Me
d.r. on addition step to get amino-carbasugars : gave >95% d.e. Rassu, JOC, 1999 1, 1213,
d: b ! see also: Rassu, JOC 2004, 69, 1625. Rassu, JOC, 2001 66, 8070.
P - trans diol gives 9:1 d.r., due to fewer 1,3 diaxial : pjathianes Rediich, Org Bio Chem 2007, 5, 3330.
Me” "Me interactions in TS with Me trans to adjacent O ' /—\
"""""""""""""""""""""""""""""""""""""" H HS o S i 0
Ring Closing Metathesis Sinay, Tet. Asymm. 2002, 13, 2553 ED-qucosamineW oF _ . &, o/_ = _NHTfa
_ o : 1 83% (1.5:1 d.r) S
protection, = Grignard . Corey-Chaykovsky HTfa
D-arabinose —— > \ —— ' MOMO MOMO S
Wittig, BnO  OBn 65% : 0 HO
[O] 1 for cyclohexane: Redlich, Synth. 2006, 13, 2242.
' NHK Rao, Chem. Sel., 2017, 2, 11949
Grubbs G1 - also works to form cycloheptanes : onc ° onte aldol & Cannizaro o o
: e .
o - more limited oxidation than ; U 1. NaOH, CH,0 85% | Mn/CrCls;
97%  BnOHO . rior methods described : S > 3
BnO OBn P : S o 2. Appel 68% d b Bernett-Vasella
see also: Sureshan, RSC Adv. 2021, 11, 9410. ; Me=<Me e
. e e
Hou, RSC Adv. 2015, 4, 91. Y ' from D-ribose _
oMBo (P _ MeO,c PMBO o[ o [Cr] o
Al(iBu)2 1. HMPA, LiCIO, 64% Yoo \ \—O NiCl,, TMSCI ﬁ’OH
1S O i e G T — -
: COMe 2. Mel, KH 62% OMe °7LMeI o : o_ ¢ TBAF o__0
from O Me ] XO XO S
D-ribose Me ' Me” Me M’ We Me Me
MeO,C COMe . - 70%, 20:1 d.r.
MeO,,, : ~OMe O ~OMe _nly cyclopentane
Grubbs G2 TFA : y cyelon
eOn- Q " > ) i : gave good d.r.
— e HO" Y~ “OH | BnO‘ “OBn [ ““OBn
0, K ., 0, = ]
4% PMBO o 5% &H : OBn oBn - 1:1 for hex., 1:3:8 for but.

(+)-pericosine B ; cyclohexane precursor cyclobutane precursor
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Seleno-Michael Buda, RSC Adv. 2025, 15, 5159. : Baer, Carb. Res. 1975, 39, 19. OH
i OHC O ON o TFA
SO § co : 17 "o NOZMe "0
COEt pBuSeLi TMSO., 2Et : '\T ' ‘v H,0
) ' BnO Me “ M 2
—_— : NaOMe BnO 0 o e 99%
L s TMSO omsseBu : HO  OH HO  OH
" + [HY]
- applicable to D-xylose, D-arabinose, D-ribose, D-lyxose BnO!: NO; —/——= BnO *'NO,
- post work up and deprotection, yields 20-40% (7 steps) with d.e. 74-90 "
‘ HO A OH HO B OH
see also: Buda, RSC Adv., 2019, 9, 12928 '
MBH Reaction Chen, JOC 2022, 87, 14636. HO : retro-Henry ﬂ ﬂ retro-Henry
OTBS OH : HO HO ;OH
o TBSO :
M;(ox 1. DMAP, 80 °C , BnO::- BnO::- No2
> o '
' " retro-Henry
Me' 07 \F CO,Et ng/Dz?ﬁ\L&H) Me%o : HO ¢ ©OH HO p OH
1d.r. '
from D-mannose ° M:)H - Aformed in 99% yield, epimerizes over time when left standing
OTBS '+ - Only isomers A-D are mentioned, though others theoretically possible
< TBSO,, CHO ' . Co
: o 1 Ohrui, Agrlc Biol. Chem. 1980, 44, 907.
Me O Z DMARP, rt ' CO.Me
X o  TsO CO,Me ACOH: 2
S 0 ' OMe LHMDS ’ .
Me O CHO 75% Me \ o : e Wome 3 .«CHO
Me , goty Ac20 \
' CO,Me 70% 2 steps Ac 0
Ghosez, Eur. JOC 2009, 11, 1738. .
tBu OBn Cl : Briefly: Common Cyclitol Feedstocks
1. NaBH,4 - the inositols and these two sugar derived acids are especially common
—— ! as SM for carbasugar syntheses
2. BnBr - their elaboration is not discussed here

OH HO,, _COH CO-H
O @
OH OH
myo-inositol quinic acid sh|k|m|c acid
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De Novo E Leerman, Org. Bio. Chem., 2010, 8, 3965

Addition E OAc OH OAc OAc OAc
Proline Aldol a-Functionalization Britton, Comm. Chem. 2021, 4, 96. 1. Bry 98% Br.,, 1.Ac,0 AcO

original aldol work by List, Barbas and Lerner, JACS 2000, 722, 2395 : >

O OH : ¢
o) o R (S)-proline . ] 2.NaBH, 82% g™ 2-::\98?0, AcO™ ™
JI\/R N 1/\ 2 — > R )j\-/kr E o 6H C OAc
H 1 X source R, X ! see also: Block, JOC, 2000, 65, 716
X =F, Cl, SCF3, CbzZNNHCbz . W7  rrrrrmmmmmsrrrm
Application Britton, ACIE 2016, 55, 14978. 3 Diels Alder
Norbornene Mehta, Tet. Lett.,, 2000, 41, 3505 1. TsClI
- i OH O Me
CHO 1. NCOS, (R()) proline s Meo OMe 1A OMe 2. 0sO,, Me
o o 60% (96% ee) ’ OAc
o — "0 OH Cl — 5 MezCO co
S : cl 2. Na, tBuOH; 2Me
+0 2. Julia-Kociensky 78% 0 _O CI - N
° Me 3 PPTS73% )N OH o  HO L3 Amberlyst®
O‘TLM Me Me Me Cl 4. NaOMe
Me e Mghta, Tet. Lett., 2001, 42, 7663
Me 0
o, N Me_ Me Me Me Me 0
1. NaOH 80% Rh,(OAC), Meﬁ/ w N 1.0s0, Yo
_o> —_— 0 . 80% \é mCPBA \60 o)
> . fo) N, N (o) —_— _—
iPro” ci ’ ° A: 45% 2. Amberlyst® quant.
TMSCHNZQﬂéire Me * OAc Me,CO, 70% OAc
N o,
HO

A

— HO - A B -

F NO, X B: 15% HO “on 2- Amberlyst® 2. Amberlyst® HO OH
glycoside hydrolase inactivator Me Me
OH OH
Overkleeft, Eur. JOC, 2026, 29, e70417 carba-o-talose ‘confused’
carba-a-talose
Mehta, Chem Comm., 2000, 36, 2429 HO OH

.
-
£

MeO OMe
Cl

Me
o oTeDPS I PC2 HO
JW NaOH Grubbs G2 "'@
H
Ve | H202 HO™ OTPDPS .

major diastereomer OTBDPS: Cl

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

I
Cl c

NO, I R 5 HO 13:87 OH
' HO
' O : HO 1. LAH 1. LAH
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Ahmad, Bio. Org. Chem. Lett., 1993, 3, 1215 iStevenson, Org. Lett. 2010, 12, 2206.
1. DIBALH E CO,R RO,C F COzMe CO,Me C02Me
CO2Et 2. HCI/EtOH . EtAICI OsO4 OH 1. acetal formation
X, — |+ —> Ll
F” 7Cl 3 KOBu EtO” OBt  cor /% ROCT e NMO

R = (-)-menthyl 5:1

o, HO Ac
% CI)J\K
Me Me

Balci, Org. Lett., 2013, 15, 4350 5 Boyd Org. Bio. Chem, 2005, 3, 1953 OAc Me
O 1.DA i | HO
2 LAH : carbonylation,
’ . ' 0 Me 0O Me
( E‘é d:/r mechanism? 950 — OH
3. I, PPhs 56 hrs : M o o ‘me reduction
o 4. KOH 75% : o We N%ﬁf HO™ HO™ ~~ TOH
E OH OH
1. thiourea ' Hudlicky, JOC, 1993, 58, 2331
o o 2. Ac,0 O OH : cl
o’ ~0 (82% 2 steps) OAc ' KMnO4
- OAc | Oy Me ><
o C '
4 OOH > mCPBA AcO z : ><Me Mgso4
67% OH ! o

Dearomative Hudlicky, ACS Omega 2018, 3, 17326.
Shapiro, ACES, 2022 11, €202200530.

- less toxic dihydroxylation condltlons
only works on protected diol

Méndez, J. Mol. Struc. 2009, 904, 21.

Cl Cl
Cl o o
BF3+OEt; Me Me
0 Me —_— ><M ><
- e Me
>< FY N o F - (o]
OH 0

Toluene Dioxygenase

tol \ R

©/ dloxygenase > > CO
H

C02H

R = alkyl, aryl,
halogen, esters sole enantlomer
- no good synthetic alternative
- a variety of enzymes for each set of above steps is known
- struggles with bulkier or more complex substrates
see: Johnson, Org. Reactions 2004, 63, ch. 2. for >400 metabolites

N o Me 45%

o"
35 : 1

Non-enzymatic Landais, Chimia 1998, 52, 104.

Br Br ] Br Br
' SlMe OH OH
oH 1.enzyme : 1. enzyme «OH 7Me:Cl 1 NH3 Li: : HO i _OH
: > . ’ ’ 1e,
y : 2.[H] . 2 0s0 O: epOX|d|ze
: “OH S
OH : 4 OH glimination OH
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Oseltamivir (Tamiflu) Azide free: A~ NH:
- approved for medical use in 1999 RO-. GOt 1 MoBry Oty o COaEt
- 250th most perscribed medication in the US - (NH;)2804 97% ‘
(>1 million prescriptions) B - HO"
- >70 syntheses for more see: Watts, Tet. 2020, 76, 131440 H PO, . . o 3. Pd/C, ETA NH
: ) 27~4  NH3" oseltamivir (A) 4.HyS04 77% 2
Gilead Routes: . J 1. Ac,0 83% 1. PhCHO
HO.,,, CO.H 1. EtOH, SOCl, CO.Et | 2. Pd/C, ETA RO COaH 2. MsCl, TEA
2. 3-pentanone, TsOH >< : A <-—— 3 allvlami
) Et . . allylamine
HO™ 3 MsCLTEA : S N 4. HCI
S : (3 HN
OH 80%, 3 steps « Karpf, JOC 2001, 66, 2044 X ETA= ethanolamine
HO., ?HCOZH 1. (Me),C(OMe) 2, 1. TMSQOTH, | Corey Synthesis: Corey, JACS 2006, 128,6310 1 T\MSOT
' TsOH 90% BHaMezS 75% L~ 1. CBS cat. 97% 2 1. 84%
o 2. EtONa 80% 2 KHCO ' o O — 27
HO 3. SO,Cly, pyr 42% EtOH 96(5}; : I\ 2 NH3z 100% "'CONHZ 3. Boc,0 99% B :
OH 4. 3-pentanone 95% . COZCHﬁCfI?BAB 4. DBU 96% BocN—\\
1. NaNg; ACzo RO, E o ',, COEt , : ) NHAc
A LM% @/COZ t 1. Nal, 86% 86% : KHMDS 82% gy, 1. NBS, AIBN 95%
: : A 2 3-pentanol ' 2. Cs,CO3 100%
0 2.3 ' ) 2 3
2. RaNi, H, 2.PMe3 97% & : CuOTI61% |\ cO.Et 3. SnBr,,
3. HsPO, Rohloff, JOC 1998, 63, 4545 3.HgPO, =°° ’ NBA 75%
Rt s t3°/° ’ . * From Glucose: Liu, ChemEurJ 2010, 16, 4533
oche Route: : o .
1 EtOH, SOCI, 97% ~ Me 070 7% 5208 4 X1, NaClOy; Eti 87% MNs ACOLE
HO,, CO;H o MezC(OMe)z 95% >< 2 : 2. DDQ 92%
: 7 "0TBS —— > YN YoT1BS
HO™ 3. MsCI TEA 82% : OTBS SpmB 3. CI3CCONCO 87% )—6
4. 3-pentanone, TfOH 98% w4 Is:;epls frc|>m 4. (CuOTf)y; TMSN3 82% o
1. NaNj ' -gluca
2. Ac,0 CO,Et 1. Et3SiH, TiCly Iron Diazidation Hu, JACS 2018, 740, 10619 1. Fe(OAc),,
A 3. PBu, 2.NaHCO3,80% ! ©OAc No, 1.NaOAc49  9Ac O Dm-Pybox,
4. HsPO, 3. NaNg, 86% . _ (20:1 d.r) «NO; TMSN; 72%
88%, 4 steps 4. PPhg, MsOH ' Br OEt —> I/O —»
Hayashi ‘3-pot’ synthesis sTol ACIE 2009, 48, 1304 STol LN 2. Amano lipase CO,Et v 2. MsOH; LiOH
tBuO,C EtO,C EtO,C OR : HO ©O 44% 98% ee RO OH 82%
H 1 prolinol 1 TFA 1. ACZO Al y 1. PPh3; TSOH K HsPO,
2 HWE i S cool (COCl,) 2. Zn, TMSCI i Ns—Q—COzEt 2. CICOOMe AcHN—®—C02Et — A
ozN 3.TolSH ’coztBu3 NaN; c02N33 NH ) 3. MsOH \
OR 70% : N; 4. TMSCI; BOCzo BOCHN~
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Cyclophellitol : From Mannose OH 1. Bu,SnO; BnBr
- irreversible inhibitor of beta-glucosidases : AcOH 07~ e ’ o o7\
- can be used as a activity or mechanistic probe HOY “roH | + D-mannose —— £-O0 o Ph_Wittig > 1o o Ph
- very sensitive diagnostic for Gaucher’s disease : 2. PhCHO,OM 3. BH3*Me,S; '~ oMe
Aerts, Nat. Chem. Bio. 2010, 6, 907. OH . 1. BnBr HCO2H e H,0,
First Synthesis Tatsuta, Tet. Lett. 1991, 31, 1171. . B )V 5 LAH OBn 1. NaBH,/CeCl3
0. .OoMe 1.Cy,BH:;H,0, o_ ,OMe 1.HCI, L e /??@ OBn{ aq.Hgcl, 98" _oen _2.BzCL
85% = NH,OH-HCI | 3.Appel go — > 3. mCPBA
> cwerm 80% ' 4.DBU OMe 2. MsCl OBn 4 Kk.CO
BnO OBn 2. Swern BnO 0Bn ——————> } Jung, JOC 1995, 60, 3280 o 5. PA/C.
: 3. Wittig : 2. NaOCI -2 Rl i . > : N
[oBn 75% OBn 70% Allosamidin NHAc HO—
rom
L-glucose DEIPSO
o] 1. Raney-Ni®, H, 1. MsCl 80%

_’OH
. . . H
- isolated from soil bacteria -,
- 0.35 uM IC5, against i .
silkworm chl_tlnase Me,N \N "H O
(c) H

Ho, N 80%  DEIPSO, A _.OH 2.Pd/C H, !
" — ——> B . - only synthesis of NHAc
. 2. Et,iPrSiOTf; Bno OBn 2. NaOMe allosamizoline covered here | allosamizoline I i
BnO OBn BH3*Me,S : 3. TBAF ' _ X allosamidin J
OBn OBn 40% » Synthesis from Glucosamine Tatsuta, Tet. Lett. 1991, 32, 5363.
o 't MeO, O .o~ 1. EtSH 61%
From myo-inositol Sureshan, JOC 2013, 78, 7690. ' -
y OH ; ~oH Ho._o 2 7BSoTfeo% | otes
OH 4 TEOF, pTSA » ! 1. I, PPhs 90%
HO OH. 2 PM’BCI 07\0 1. Wittig, 90% OH 'PhtN OH — 3 \\ » OHC
! o 2. HCI : 2 2.7zn PhtN" 3. HgCl,
HO™ oy 3. Swern 3. NaBH4, CeCl3 \ "'OPMB . HO PhiN
°p MBOOPMB 91%  pmBO : 0— ~
OH OH E 1. NH20H'HC| ] ". 1. 03 60% H
myo-inositol HO__ + 81% 2 steps Ny OTBS 2. Zn(BH,), HO OTBS
: 1. MsCl quant. P —_— —» C
1. BnBr91% HO_~_,0Bn 2 TFA88% » 2. NaOCI 91% 3. HoNNH,HZ0 HNT —
> —  » B ; PhtN OTBS 60% 2 OTBS
2. BHz*Me,S, - 2 3. NaH 91% + Chemoenzymatic Synthesis Danishefsky, JACS 1996, 118, 9526
PMBO' ‘OPMB . , y ynthesis Danishersky, , ) .
H20, 81% ° L. ° 4. Pd/C quant :
n ' BnO BnO
! AcO nO1. PhCOCI; NH3; _
From Furan Vogel, Tet. Lett. 1992, 33, 5243. 1.NaBH, i = HQ K,CO, 5.1 MeOTf, MeNH
1. Diels Alder 2.HBr ! enzyme V0B ¢
0 : o _2 - — —
O oBn 1-HSOsF TBSO 3 MeONa HN 2. CF3CO3H;
2. NaOMe n .MeOQNa_ 95% 2. TBDMSCI
\ /' 3 Hco o 2. TBSCI B! ) > 3 (CF4CO),0 CF3COH
I Toomt Db, 5w g NSO el Bae e o "
. BN n - overall:
NC”~ ~OAc 5. mCPBA 4. HCO OH ' enzyme = electric eel acetylcholinesterase
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