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Canadian Journal of Chemistry —mmmm 7 | Method for the selective dimethoxytritylation and silylation of ribonucleosides
CHEMISTRY || | Selective protection of nucleosides at the 5' and 3' positions for use as substrates in
) ) || : automated RNA synthesis
History CHIMIE |+ Ogilvie, Can. J. Chem. 1982, 60, 1106 (cited by 121)
- Founded in 1951 el oo 5 TBSCI,
- Monthly journal managed by the National s SR A O . HO DMTCI, pyr DMTO DABCO, DMTO
- _ - ' O 0} (0]
Research Council (NRC) A G A | \Q,NB AgNO; KQ,NB AgCIO, \\Q,NB
- 30982 Articles published to date /el A A , — THF, 1 hr —/ THF, }
G G B W | 5 ¢ 5% 25h
- 2014 impact factor = 1.061 - ol HO  OH HO OH rs TBSG  OH
3 2 70-95% yield NB  2'yield (%
Top Cited Articles - e |+ NB = Nucleobase various purines/ U 91
' pyrimidines C 90
1- Optimization of Gaussian-type basis sets for local spin density functional calculations. Part . A 70
1. Boron through neon, optimization technique and validation. 1992, 70, 560 (1318 citations§ G 55

2- Relativistic compact effective potentials and efficient, shared-exponent basis sets for the ! o-Nitrophenylethylene glycol as photoremovable protective group for aldehydes and

third-, fourth-, and fifth-row atoms. 1992, 70, 612 (1120 citations) ' ketones
3- Thermal expansion and structure in water and aqueous solutions. 1969, 47, 4613 (253 : Photolabile acid/base stable carbonyl protecting group
e 1 Gravel, Can. J. Chem. 1983, 61, 400 (cited by 55) % Yield
citations) ' o Yle
L . Substrate Protection Deprotection
Significant events in Canada 1980 - 1985 cyclohexane 96 85
1980 HO OH p-nitrobenzaldehyde 97 86
- Terry Fox begins his Marathon of Hope p -TsOH benzophenone 94 90
- "O Canada" becomes the official national anthem )L , .
- New York Islanders win the Stanley Cup R™ R Cﬁngrs:ISux R R AS-Pregnen-3[3-ol- 80 83
1981 A::Iethydesl CeDs, 20-one acetate
: v ctones 6h
Gasoline and diesel are sold by the litre rather than the gallon rs - Stable towards 10% H,SO, in THF >5 hrs
- The Canadarm sees its first use aboard the space shuttle HO o - Stable towards NaH, t-BuOK, Na in aprotic
- New York Islanders win the Stanley Cup solvents
no
1982 R R' - Unstable towards LiAlH4, LDA at room temp.

- The charter of rights and freedoms is signed
- Dominion Day becomes Canada Day (July 1st)
- New York Islanders win the Stanley Cup

Cyclo aromatization of enol silyl ethers to access the fungal metabolite sclerin
Brook, Can. J. Chem. 1983, 61, 688 (cited by 151)

(CH3)3COMe
1983 TMSO O LDA TMSO  OMe TiCl, COMe
- The metric system is officially adopted ™ —_— A —_—
-78° _78° CO,M
- New York Islanders win the Stanley Cup OMe THF, -78°C OTMS CH,Clp, -78°C 2vie
93% 3 hrs. 53%

1984
- The sports network (TSN) and Much Music first air OH OH O
- Marc Garneau becomes the first Canadian in space LDA. Mel CO,Me NaOH o sclerin
- Edmonton QOilers win the Stanley Cu —_—
1985 T THF/HMPA, COMe  EtOH, o 39%, 4 steps

. . , -78°C, 1 hr. 30 min,
- The first cell phone call is made in Canada 80% quant.

- The wreckage of the RMS Titanic found off the coast of Newfoundland
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Dimeric imidazolyl steroid catalyses cleavage of aromatic esters using hydrophobic

stabalization

Guthrie, Can. J. Chem. 1982, 60, 747 (cited by 21) H,C-R h
HN
Hydrophobic pocket N NO, ©/\R
R__O
N T
HN__N o
R
// NO,
HN N R\H/OH
L H,0, pH 7.1 o R
NH y _ Y
Catalyst prepared in 6 Emplrl;lcgl rlatg ac?ell:eratlo;lhfoq increasing
steps from coricosterone ydrolysis of phenantnry i
P derivative 200-fold higher hydr'a"tg’s's
than imidazole ~ /
Ullmann condensation using copper under base free condiitons (0]
Yamamoto, Can. J. Chem. 1983, 61, 86 (cited by 63) _Ph 79%
Ph-X Selected substrate scope y (PhBn)
Cu or CuQ
7 =T 2% R- _Ph  Os_OPh _Ph Ph
R=z—H neat R Z_Q o HN
150-240°C A
12 hrs @ © 07 N0 f
- Solvent-free conditions Ph Ph
- Base-free 94% 79% 31% 100% 66%
- Stoichiometric copper (PhBr)  (PhBr) (Phl) (PhBr) (PhBr)
Condensation of thiophenols with aryl halides using metallic copper
Yamamoto, Can. J. Chem. 1984, 62, 1554 (cited by 58)
Ar'-X, Selected substrate scope
Cu or CuQ
—S—H ——— > Ar—S-—-Ar _Ph _Ph _Ph
Ar=S—H — et . ArTSTAr s S s NO,
240-300°C
6 hrs s
; 43%
- As above Ph (Arl)
Cl

- Proceeds via Cu-SAr intermediate

- Subsequent work has made these
transformations catalytic at
lower temperatures
Angew. Chem. Int. Ed. 2009, 48, 6954

87%
(Phl)

86%
(Phl)

88%
(PhI)

:
' Selective halogenation of guanine nucleosides under aqueous free conditions

Reagents

Morris, Can. J. Chem. 1981, 59, 2601 (cited by 164)

cl
J\/l[N\> . DMA, Et,;NCI, N MesN (eat)
AN R ore _Poc o NN
© CHiCN, |, NJ\\N N DMF
100°C, 10 min 2 L 14hrs.93%

-, o
OAc 87%

NZ N
>
HZNJ\\N N
R

Cl can also be

subsittuted with N3, NH,

Morris, Can. J. Chem. 1981, 59, 2608 (cited by 126)

F
Reagents Solvent X= yield (%)
NZ | N\> SbFg, TBN DCE, -10°C Cl 77
)\\ N SbFg, TBN DBE, -10°C Br 73
X" N L HF/pyr HF/pyr, -30°C  F 66

E Regioselective 3-acetylatoin of pyrrole using removable directing groups
' Loader, Can. J. Chem. 1980, 58, 409 (cited by 37)
: Loader, Can. J. Chem. 1980, 58, 2527 (cited by 36)

N
UCN

Regioselective 3-acetylatoin of pyrrole using removable directing groups
Loader, Can. J. Chem. 1985, 63, 896 (cited by 95)

H H A" H
N cl N
Q/gﬁ/ CHO __PdiC
DCE, 0°C \ / | \ / neat
1 hr 210°C
Vilsmeier 67%
complex 0
pyr,
NH,OHCI
reflux, 10 hrs
64%

NaOH,

Z T

e}
3-acetyl pyrrole
$500/g (Sigma)

NBu4SH, ?OZPh AICl3, S|02Ph H
PhSO,CI N tBuCl N KOH N
DCM/H,0, \\/—\// 0°C, 5 hrs, (\_Z MeOH, \
A, 20 hrs CH2C~|2, 80% t-Bu 59%
84%
1) AICI5, ArCl H
CH,Cl5, N X= vield (%)
5 min 2 3 H 51
\ X 4Me 45
2) KOH, MeOH, 4-Cl 42
60°C, O/N 0] 4-OMe 22
2-Me 57
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Controlled electrochemical reduction of per-halogenated thiophene to synthesize 2,3,4-
trihalo, 3,4-dihalo, and 3-halothiophene derivatives
Gedye, Can. J. Chem. 1985, 63, 2669 (cited by 11)

S X Potential Cell yield
2ab \ SM (V) type  Additive* P (%)
X S additive, ’

\ / Hg electrode, X X 1a -0.88 undivided 1-hexene 2a 69
XX T OvE ) -1.70 " DMA 4a 60
1a, X=Br  40% aqu. HBr 3a,b b
1b, X= few drops X X ) ) B c -

x=t ! Ps) 093  divided - 3b 65

S -1.20 " - 4b 55
4a,b Q *additive required to trap X, generated
X in undivided cells

Facile access to (S)-1,2,4-butanetriol as a chiral building block in synthesis
Hanessian, Can. J. Chem. 1984, 62, 2146 (cited by 88)

BB?S.CDIIIVI)S i 1) BMS*THF /Y\/OH
A ALK 3 HO —.> (o]
/\l/\ THF,OIN, NOH 2) p-TsOH, ﬁ—o
quant. o OH acetone, O/N
(S)-1,2,4- (S)-malic acid 92% 83%
butanetriol + 6-mem acetonide
(9.2%)

Synthese d'une a-methylene-y-lactone: application des reactifs organiques du selenium
"Organoselenium mediated synthesis of a-methylene-y-lactones”

Ferraz, Can. J. Chem. 1985, 63, 3216 (cited by 4) SePh

ROZC co
Q PhSeCH,Br,
Pth\/COzEt LDA 3Po4
CGHe, 48 hrs, THF, 0° ETT 110° c 6 hrs SePh
80% 3 hrs, 82% 50%
NaOH/EtOH R=Et
81% -
PO
AcOH, Hzoa CO,H Hsé» i
THF, 0°C, various (o)
30 min, 81% SePh conditions o)

Ferraz, Synth. Comm. 1989, 19, 2293

ETotaI synthesis of (+)-thromboxane B2 from D-glucose
Hanessian, Can. J. Chem. 1981, 59, 870

: 1BSO EDAC, TBSO_ 1) MeO,CCH,P(0)(OMe),
:Ph7\0 DMSO, @) t-BuOK, PhMe,
é o] O 3steps. HO O pyr/TFA 8 hrs

: 75% DMSO, RT, 2) Pd(OH),/C

; OH OMe OBz OMe 94% OBz OMe Hy, 24 hrs

, from glucose 64%, 2 steps

: Can. J. Chem. 1968,

' 46,2

, 6, 2868 MeO,C

E 0 ;; DIBAL-H

! CO,Me —~OTBS o PhaP 3 OH

. s 3P B z Y
: O K,COs \/H‘coz

' —_—

: MeOH, - OTBS 3) N,CH,, W« oTBS
1 OBz OMe  ghys, 850 MeO 67% over MeO" O

! 3 steps

E 1) BzCl, pyr,

12) TBAF, THE

—_—

:+3) CrOg3, pyr, W

' CH,Cl, e0

73%, 3 steps

' ZnBH,

+ E,0, 3 hrs,

; C-15-(R) 33% C-15-(S) 40%

: OH

1) K,COs, T

. MeOH N WCozH

E 2) NaOH, HO 20 / 15 linear steps

' MeOH, then & 7.2% yield, 16 mg isolated
¢ H*resin C-2 OH exists as a 35:65
. 68% (+)-thromboxane B2 mixture of o/} anomers
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Synthesis of glucosamine derivatives

Treatment of glycals with ceric amonium nitrate provides beta C-2 azide which can be reduced
to the amine and used in the synthesis of several natural N-acetyl trisaccharides
Lemieux, Can. J. Chem. 1979, 57, 1244; US Pat. 4308376 A

This work: Lemieux, Can. J. Chem. 1982, 60, 63

R= OAc OAc OAc AcO INE
AcO 0’&3 CAN. NaNs RO’é&M + RO 0
—
d AcO CHACN AcO NJTONO, A0
AcO ~OAc ONO,
("via ) 5% 8%
— OAc A =3:
A% Cheon OAc U (a/p =3:7)
RO \ —>»RO 0 (-
AcO AcO ) LiBr, CH5CN
N 3” . 41%
Oxocarbenium ion trapped (E
as o.—nitrillium ion by solvent CH3 C Agﬁ%?_f /g\\/
\_Lemieux, Can. J. Chem. 1979, 57, 1244, AcO CH3N02 AcO
1) NaOMe/ 3 7%
MeOH
2) H,S, OAc  1)H, (70 atm) OAc
o) O
Dyr/Et??N R,Z\go/g\\/OBn Pd/C '3080 > Trisaccharides
3) phthallp N O 2) Vilsmeier rgnt., PhthN |
anhydride, sym-collidine,

then Ac,O/pyr

CH,CI,
70% (3 steps)

85%

Synthesis of poly-amino sugar derivatives

Lemieux, Can. J. Chem. 1982, 60, 58
Can. J. Chem. 1982, 60, 68

Treatment of methyl-2-acetamino-glucopyranoside with sulfuryl chloride gives access to
selective chlorination products which can be used in the syntesis of numerous amino-sugars

Bundle, Can. J. Chem. 1980, 58, 2679 1) KN,
Cl 18-crown-6, NH,
0 DMF, A
Hﬁcjé\Q/OMe Ho/é\&/owua
1) SO,Cl, NAC 2) PtO,, Ho, HO NAc
OH pyr/OCHCI3 3.5 equiv. SO,Cl, Et?H, 2 hrs
HO 0 -70°C 55% 62%
—_— .
o) OMe 5y N,H,, EtOH o RaNi, EtsN
PhthN then Ac,0, o Hy (3.4 atm)
MeOH/H,0 |, OMe  EtOH, 24 hrs
NAc 71%
CHs 7.7 equiv. SO,Cl, 1) NiCly, NaBH,,
54% MeOH/Et;N/H,0
HO O Hp (4.8 atm) N o]
< =< 2) 2 steps 31"/= HO OMe
AcN  OMe elimination byproduct, 34% ps, 31 NAc

overall

Diastereospecific Tsuji-Trost reaction of alkyl hex-2-enopyranosides

Reaction of a glucose derivative bearing a vinyl acetate moiety with amine or methylene based
nucleophiles using catalytic palladium(0) gives exclusively the C-4 substitution products with
retention of configuration

Baer, Can. J. Chem. 1981, 59, 889

A

J.

Pd(PPhs), [7 mol%]

OAc R OAc R OAc
AcO 0 NucRR', PPhs _ HC 0 ‘Nﬂ
- - ] = 1 -
THF, reflux R' R'
Et 1-5 days OEt OEt
Nuc = CHRR! Nuc = NRR'
R,R'=MeO,C 55% R=R'=Et 80%
R=R'=EtO,C 83% R=R'=(CHy)s 70%
cO /&) R=MeO,C, R'=SO,Ph 63% R=Cg¢H1¢, R'=Me 75%
AcO R=Bn, R'=Me 87%
Chem. Soc. C 1969, 570 ;
€ OEt (‘ 4)
When Nuc = diisopropylamine
diene formed as sole product \_,4 OEt

Total synthesis of marine antibiotic (-)-malyngolide from 2,3-0-isopropylidene-D-apiose
Starting material prepared in one step from D-Mannose (Tet. Lett. 1978, 19, 1623)
Ho, Can. J. Chem. 1985, 63, 2221

Q o 1) H,S0, (cat.),/ o
o OH Aqu. MeOH HO O HO
2) NaBH, TsCl, pyr WS_Z
' 11y "I[\ N ’ll/\
09O bH 3) AcOH, NalO,4 0__0 OR CH,Cl,, 5°C 0__0 OTs
x 79% one pot quant 7<
1) TsOH,
MeOH A, (0] Cul, (0} (0]
2 days EOWS_Z CgH17MgBr Meo”;_? Ac,0, DMSO MGOKS_Z
2) KOH, 0°C 7 THF, -40°C /CohHiyg then MeOH, "'CqH1o
2hrs.80% HO O 30 min, quant HO K,CO3, 3d HO OW
89%
SMe
1)CSImy,  MeO Eto)kaPha 1) Hy, PdIC
_THEA W(_Y | JwCeHye _ EtOH
oy
DABN, CaHio Chucn, 50°0 EtOoC OH  2)50% aqu.
Bu3SnH, CgDeg, 2 hrs 72% OH MeOH,
3) acetone/ K,COs3,
1N HCl, 70°C OH 98%, 2 steps
54%, 3 steps
:CoHqg _PPh3, DPS NSNS
HO,C OH " .
CgDg, 3 hrs. \ (-)-malyngolide
OH 90%, d.r. 1:1 0 12 steps, 9.6% yield
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Synthesis of p-halo enones from B-diketones
Piers, Can. J. Chem. 1982, 60, 210 (cited by 103)

(General
0 EtsN, 0
PPh3X,

CgHe, RT
(6] or X
CH3CN, A

4-24 hours X =ClI, Br, I)

n=1,94%
=N\, n= 2,73%
) (E-only)
n

QL

Selected substrate scope

& &

62% 80%

92%

L
/Br

+

(6] Br
AN

92%
87:13
(E/2)

R = Me, 92%, 7:3 (A/B)

= iPr, 85%, 99:1 (A/B)

Use of phenyl(thio)alkyl cuprates for the selective 1,4-alkylation of of B-halo enones
Piers, Can. J. Chem. 1982, 60, 1255 (cited by 27)

(General h
[PhSCuR]Li
—_—
THF,
X 2.5 hrs R
X =Cl, Br, |
\ J

Selected substrate scope

- Initial attempts with di-alkyl cuprates gave mix
of mono- and bis-alkylation products at the y

position

- Thio-alkyl cuprates gave selective mono-alkylation

Ad L T X e

X=Br, 0°C
94%

X=Br, -78°C
70%

Applied to the synthesis of (Z)-jasmone

O C|/E/\
Cu powder
—_—
2M aqu. KOH
O 4.5hrs, 41%

X=Br, -20°C
82%

EtN, o\
Ph3Br2
CGHG' 4 hrs
Br

82%

X=Br, 22°C
95%

MezCuLl

Et20 0°C
93%

X=Br, -20°C

84%

g

3 steps, 31%

Five-membered ring annulation via thermal rearrangement of g-cyclopropyl

o ,B-unsaturated ketones

Piers, Can. J. Chem. 1982, 60, 2965 (cited by 33)

[>—cusPhLi

—_—
( THF, -78°C,
2.5 hrs
n=1,84%
n=2,97%

R EF

N42s°C

2) basic Al,O3
n=1,88%
n=2,60%

O
(ﬁ } 7
(*)-zizaene
12 steps

Five-membered ring annulation via thermal rearrangement of g-cyclopropyl

o ,B-unsaturated ketones

Piers, Can. J. Chem. 1983, 61, 288 (cited by 19)

0 [>—cusPhLi

=N —
( THF, -78°C,

n 2.5 hrs n
n=1,82%
n=2,65%

1) 425°C
2) 1 M HCI,
MeOH,
30 min
n=1,50%
n=240%

(0]

O
— O
6 steps
) y
n » &

OTMS
LDA, TMSCI
DME, 0°C (
15 min n
n=1,91%
n=2,90%

0O

spirovetivane-type
sesquiterpenoid

Five-membered ring annulation via thermal rearrangement of 3-cyclopropyl

o ,B-unsaturated ketones

Piers, Can. J. Chem. 1982, 60, 2965 (cited by 33)

\A X CuSPhLi
X Br (

OTHP 5 steps
— —_—
>J 22% THF, -78°C,  (
n I 2.5 hrs, n
& then w/u,
fe} 120°C neat
A . “ n=1,80%
N CuSPhLi ’ N2 5%
THF, -78°C, =
n 2.5 hrs, n
then w/u,
120°C neat
n=1,64%

n=2,77%
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Synthesis of (+)-capnellene using a donor-acceptor annulation strategy

Piers, Can. J. Chem. 1984, 62, 629

1) u%<
)k(

THF, 30 C

o 1) KOH,
MeOH, A

OFEt 2) COCl,, C¢Dg
—_—

2) EtO)3C(OAc) z \\ 3) CHyN,, Et,0
CH3CH,CO,H, 0°C, 59%
130°C, 58% 3 steps
2 steps
)TMSLEt;N, o
1) Cu(acac),, CH,Cl,, H .
CBHG' d‘ _78°C @‘ [(HC=CH)2CU]LI
H _—
2) Lindlar, H,, 0 a 2) Pd(OAc)s,, 0 ’:\)\ Et,0, -30°C
quinoline, Me CH,;CN, Me —~= 65%
pentane, 65%, 2 steps d.r. 91
62%, 2 steps
O OTBS OTBS
\H \H
N LDA, TBSCI N 220°C
- H —_— -H =
S I z— THF, HMPA, S I — CgHg, 86% H
\ Me -78°C, crude \ Me 2 steps H
1) SiaBH, THF,
H,0,, 1) Pd/C, H,
NaOH MeOH
)p -TsCl, 2) PhsP= CH2,
DMAP, THF, A, 66%
CHCl, 2 steps
68%, 2 steps
(¥)-sinularene
3.5%, 16 steps
Proposed mechanism of rearangment
OTBS TBSO
H A %
‘ e A
\ -, H epimerization \ ,
N then $ = H
\ Me Cope RR \\ Me

Synthesis of (+)-capnellene using an intramolecular Diels-Alder approach
. Fallis, Can. J. Chem. 1985, 63, 993

(¥)-sinularene
8%, 14 steps

ESynthesis of (+)-capnellene using a donor-acceptor annulation strategy
‘Piers, Can. J. Chem. 1984, 62, 629 (cited by 37)

2) 550°C

4 steps 1) PDC

5 NNOH  28% OH 2)

5 PPhy” “CO,Me

. 49%, 2 steps

; \OBn AOH 1) PPhs, CCl,
: 65 c H2, Pd/C ) Hy, PYIC_

; T e "" T ew% "'< 3) LiAIH,

‘ 95%, 3 steps
; CO,Me CO,Me

E u||< 1) ACZO/pyr --|I<

: H —_— H

56%, 3 steps
(x)-capnellene
13 steps, 10.2% vyield

e 1) 2, MeLi,

1 THF o OH

: -78°C éﬂw 1) KH,THF ZnEt,, CH,l
' —_— %
1 s Cl 2) MgBr,, , Cl' 2) LiAIH,, PhMe, 50°C
: CuBr, / Et,0, 76% H 76%

+ Me3Sn BF3*OEt, 2 steps

' 1, 2hrs, 80%

. Cl
: 2

; OH o 1) TMSI, Et;N 1) MgBry, CuBr,

' 1) Ha, Pt CH,Cl,, BF3°OEt,, 3,

: HOAc -78°C -78°C Li _
; 2) PCC, 2) Pd(OAc),, 2) KH, THF, 66%

' H NaOAc, CH3CN, over 2 steps

' CH,Cl,, 3 hrs, 74%,

81%, 2 steps 2 steps 3

: 1)NaH, CS,,

; LiAIH, Mel, THF

Et,0, crude 2) nBu3SnH,

; PhMe, A,
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Synthesis of (*)-epiisopodophyllotoxin
Durst, Can. J. Chem. 1983, 61, 573

) n-Buli CO,Me
n-Buli,
OMe THF 0 X COsMe OH
2) n-BusP, Cul hv CO,M

0 OMe —>) 2 0 — >0 2Me
< 3) (MeO)3BnBr THF, 47% < )
O Br 4) HCI, MeOH O “Co,Me

84% one-pot Ar

via "photo-enolization”

OMe
X OMe
o” O OH OH

1) LiBHEt3, 1) KOH,

THF, -78°C <O wet dioxane <O
2) (H3C):C(OMe),, o “, 2) HCI, 83% o “

p-TsOH, COMe one-pot COH

CH,Cl,, 63% Ar Ar

2 steps

DCC . .

_— (*)-epiisopodophyllotoxin

THF, 75% (atoposide aglycon)

7 steps, 15% overall







