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What happened in 1985?
Space shuttle
Ronald Reagan sworn Atlantis maiden
in for second term Studio Ghibli founded voyage
Jan. 1 Mar. 11 Sep. 1 Nov. 20
® @ @ @ ® @ @ ®
' Jan. 20 ' Jun. 15

Internet’s Domain Mikhail Gorbachev
Name System became leader of
established the USSR

Undated events:
— Buckminsterfullerene was first (intentionally) prepared by chemists
at Rice University and the University of Sussex

Academy Awards:
Amadeus (Best Picture + Best Actor + 6 more)
— Both lead actors nominated for Best Actor

Formula 1:
Alain Prost (World Drivers’ Championship)
— First of 4 drivers’ championships
McLaren (World Constructors’ Championship)

NBA:

Larry Bird (MVP)

Michael Jordan (Rookie of the Year)

LA Lakers beat the Boston Celtics in the finals
(4-2)

: Oct. 3

RMS Titanic
wreck located

Microsoft released
Windows 1.0

CHEMISTRY LETTERS

— Started in 1972 by the Chemical Society of Japan

— Publishes Letters and Highlight Reviews from all areas of chemistry
— 12 issues per year (monthly publication)

— 1985 impact factor: 4.5; present day impact factor: 1.4

Top publishing authors:
T. Mukaiyama (21)

T. Nakai (7)

Y. Murakami (7)

A. Kobayashi (6)

N. Inamoto (6)

1985 Chemistry Letters Stats:
547 articles

1. Production of CO and CH, in electrochemical reduction of CO,
at metal-electrodes in aqueous hydrogencarbonate solution
Y. Hori, et al. Chem. Lett. 1985, 14, 1695-1698. (1186 citations)
2. Oxygen permeation through perovskite-type oxides
N. Yamazoe, et al. ibid. 1743-1746. (870 citations)
3. The catalysts active and selective in oxidative coupling of methane
K. Otsuka, et al. ibid. 499-500. (243 citations)

8. Trityl salts as as efficient catalysts in the aldol reaction

+ Most cited papers:
T. Mukaiyama, et. al. ibid. 1535-1538. (130 citations)
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Trityl salts as Lewis acid catalysts ' Mechanism — more complexity than meets the eye:

1 Tetrahedron Lett. 1994, 4327.; J. Am. o

: Chem. Soc. 1995, 4570.; J. Am. - PP (§
O Chem. Soc. 1997, 11341.; Synlett Ph Ph
© LB: 1998, 924.. J. Org. Chem. 1999,
> s — “ ), 1090.
@ @O,CPh3
LB

1. Trityl catalysis
Ph

. %l\;;,Si ~
Me3SI\O@ o,CPh3 (0]

Mukaiyama, Chem. Lett. 1985,
14, 447 ; ibid. 743.; ibid. 953.;
ibid. 977.; ibid. 1535.; ibid. 1871.

[Si]lO 0 (o] OH : /g
| ; I
R1J\ + R‘J%Rs - Ph
2 I\R3 2 : ph)\/k Ph
R R ! 3. Silylium catalysis CPhs
i (initiated by trityl
oTMS o 1 hydrolysis) )l\)\
i ; JL R ~o : Ph3CX + H20 l I
R 2 3 :
R R ! Me-— S|
h R2J“n3 : ¢
Et;SiH H '
+ Ph3COH + HX
[Si]lO Q R3 o] Me3Si\o o) 2. Silylium catalysis @ci
4 @ @ ' (initiated by trityl
R 3 '
R 1
: Me;Si
' i Me;Si _SiMe 3=~
™S R2 MeO OMe = ClO4, BF,", MeQ R4 ; o oSMes ’ I\|0 N L
A PF6 oTf, '
\/\RT + s SbClg™, SnCls™ R3 E Ph)J\/k Ph Ph)\/k Ph Ph
R1 R2 '
Conflicting results suggest the true mechanism is highly dependent on
[Si]O O Ets R5 + silyl group identity, trityl counterion identity, substrate structure, and the
1J\( RS EtSfEt ' predominant mechanism may change over the course of the reaction
R R4 RS R1 R* For a recent review on trityl-catalyzed reactions, see:
R2 R? R® : Franzén, ChemCatChem, 2015, 7, 1896.
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Sn chemistry Mukaiyama, Chem. Lett. 1985, 14 1539. o

OH

n enediolate formation and reactivit PyS SPy
Sn enedio - i ivity o : 0 Sn(SPy), o . y
General reaction: E : R1va R2 > ' 0" o
[Sn] R1JJ>< : o then R®CHO R R R?
0 0 “Snu o’ \o E+ HO R2 : 0 :
H o —_— or : ) , L : .
R - or Sn(SPy), ):( o ' Both cis and trans isomers gave the same syn/anti ratios but different yields,
R? R2 : implicating a common dienediolate that forms with differing efficiency
E L e e emmmmmeeeeeeeeeemmemmmmmmmmemmmmmmeeeemmmmmmmmmmmmmmmme——————
; R? y-nucleophilicity of Sn(ll) dienolates
i HO R
Metallic Sn glta.nerated. from SnCl,/K 0 Sn(OTf),, N-ethylpiperidine o R O
—[Sn] =Sn"in enediolate Enediolate will react Jl\/\ > w
Sn(SPy) caR/aIso be made in situ regioselectively with the more R! X " 0 R R3
B - : . o X en
[Sn] = Sn"Y(SPy), in enediolate nucleophilic enolate subunit RZ/\)LR:’

For prior work, see Mukaiyama, Chem.

Exclusive y selectivity; only (E)-enone obtained
Lett. 1982, 11, 1291.; 1983, 12, 1825.

(however, exclusive a selectivity with aldehydes and ketones)
Comparison to other dienolate reactivity:

Mukaiyama, Chem. Lett. 1985, 14, 837.
: — Typical approach for y reactivity is to use [M] = Si;
O[M] i.e. vinylogous Mukaiyama aldol/Michael reactions;

Me
Me
I,/K
o Snclz i QM see Chem. Rev. 2000, 100, 1929.; Nat. Prod. Rep.
> 0 ' R 2014, 31, 563.
I | Me Y o a vy RPN . -
(0] Me H — Can also use [M] = Cu (transmetallation of lithium
th Q OH 0O dienolates with Cul); see Katzenellenbogen, J. Am.
en O\)ﬁ . CDI Chem. Soc. 1974, 96, 5662.; 1976, 98, 4925.
I i
0 g EﬁﬁOSQOHMC; — Typical reactivity for [M] = Li (some exceptions arise in
4. Ac,0 cases of equilibration to a thermodynamic sink via y

protected methyl
p-glucosaminate

Me Me
Me Me
*o OAc 1. RuO,/NalO, +o OAc B
0\)\/:\/ M o ;
-CO:Ne 2. CH,N, o

OAc NHAc OAc NHAc

reactivity); see Heathcock, J. Org. Chem. 1980, 45, 1181.

Enantioselective ketone reduction using Sn(ll) complex

SnCl, + DIBAL-H + O\ Mukaiyama, Chem. Lett.
N

i 1985, 14, 813. ibid. 1359.
i Me N OH OH

' ~~__OMEM
Ph” NCO,MEM  Ph”
82%, 89% ee 81%, 91% ee

First report of reagent Q
combination: Mukaiyama,
Chem. Lett. 1984, 13, 2071.

For diastereoselectivity of oxime reduction, see
Narasaka, Chem. Lett. 1984, 13, 2065.
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Metal allyl chemistry Cr(ll)-mediated synthesis of a-methylene-y-butyrolactones

Unique reactivity of n'-allyl Pd complexes CO,Et CrCI/LAH
3

o
_PPh PPh Br
( Pd 3 Ex ,PPhs R1|J + %\/ o
(_Pd\x + Ar—E R2
R — Tandem NHK/lactonization process

— Only cis products (high stereochemical Et0,C
fidelity in six-membered T.S.) [Crl
— No lactonization with commercial CrCl,,
R1

suggesting role for aluminum byproduct as
potential Lewis acid

CO,Et H

CrCls/LAH 0
OHC ~ Br 0
55%
H

CHO (
( n CrC|3/LAH COZMe
- CO:Me o
Br
COZMe
n=6,10, 12
Yamakawa, Chem. Pharm Bull. 1990, 38, 28.

X _CHO
1. |
one CrC 2
2. p-TsOH
unnamed cis-

[EX = HCI, Br,, NBS]

Ph,P_ PPh, Ph,P_ PPh,
Pd LN pd”
/
R».,/\/ Ar x Dar

F Cl

S Foog ci

F F Cl
F ’ Cl
Kurosawa, Chem. Lett. 1985, 14, 1839.

R=H,Me ; Ar=

— Reminiscent of electrophilic attack on allyl
nucleophiles, e.g. Hosomi-Sakurai allylation
— One could imagine a “B-Pd effect” in analogy

to the B-Si effect

Kurosawa, Organometallics 1986, 5, 2002.

Ph,P. PPh,
Ph,P_ PPh, H y Pd\A Yamakawa, Heterocycles 1993, 36, 1957. cembranolide
r
Pd\ * Ovo W o \/SVhaba/tz\out gﬁns-fussed I1a§;%ne988? a-methylene-y-butyrolactone
/\/ Ar = ° ee J. Am. Lhem. soc. 1970, Jo, reviews: Sharma, Heterocycles
HN H 3384.; J. Chem. Soc., Perkin Trans. .
11990, 519.; Angew. Chem. Int. 1986, 24, 441.; Taylor, Angew.
(¢ Ed. 2017, 56, 1624. Chem. Int. Ed. 2009, 48, 9426.
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Allyl manganese reagents for enolizable aldehydes and ketones
Hiyama, Chem. Lett. 1985, 14, 611.

COCT =

allyl bromide
MnCl,/LAH

readily undergoes enolization with
organolithium and Grignard reagents

A

/\/MgBr

— Can also use Mn powder, but requires o
reflux (MnCly/LAH run at 0 °C to rt)

a-Nitro olefins as latent allylic electrophiles

Inomata, ibid, 931.

NO,

R R2

)\/NOZ ¥

70

Pd(PPhg),
dppe, EtsN

PhSOQNa . 2H20

>
DMF

S0,Ph

R! X R?

PhsO® Tred. elim.

[Pd]

Me
Me)\/ N02
30

r
ox. add.

50%

as above
—»

[Pld]
R1/\\/\R2

Me
SO,Ph

NO, OAc Previous report for tertiary
allylamine synthesis:
Me/\/\ Me Me/v\ Me  Tamura, Tetrahedron Lett.
B - ; 1984, 25, 4437.
rel ' Thorough followup study:
L Tamura, J. Org. Chem. 1986,
Allylic nitro compounds as 51 4375
suitable Tsuji-Trost substrates: ’ '
Hegedus, J. Am. Chem. Soc.
1982, 104, 3549.
NO, Pd(PPhy), CO.Me
PPhg, dimethyl malonate
COZMe
>
DMF
)n n=1,2,3

Natural product isolations
Masamune, Chem. Lett. 1985, 14, 1259.
cyclization

Br*" ) ! X 4 Br*' ) H
Me Me Me Me Me Me
pinnatol A pinnatol B/C pinnatol D

Closer look at cyclization T.S.
(substituents removed for clarity)

typical

me’ mé!
Compare relative
stereochemistry to sclareol

atypical

— Represents “a violation of the
universality of the trans-anti
ring skeletal arrangement” of
carbocyclic diterpenoids

For more on halogenated natural
products from Laurencia sp., see
Wang Chem. Rev. 2013, 113, 3632.

5
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Natural product isolations (cont.) OH OH HO OH
MeH
OH
HO oH
Mer- OH o OH o

OH o OH
' o OH o o]
Me L
0 OH BHMe o) OH
unnamed diterpenoid from Leucothoe grayana HO 0 HO 0 HO OH HO 0
Chem. Lett. 1985, 14, 443. OH OH
o eckol 2-phloroeckol OH
Ve ‘ ibid. 739. i
A — New class of phlorotannins containing a dibenzo-p-dioxin
‘O‘ —1Csq ~ 1-5 uM against a,-macroglobulin and a,-plasmin
o) inhibitor (fibrinolysis inhibitors; break down blood clots) OH 0 OH

o o — Derivatives patented by Phloronol, Inc.: WO 2018/089692 (0] OH
Al _
xestoquinone dieckol
ibid. 713. 0

— Displays “powerful cardiotonic activity” (i.e. it
increases the force of heart muscle contraction)

— Total syntheses: J. Org. Chem. 1990, 3158.;
Tetrahedron Lett. 1991, 4761.; J. Am. Chem.

Soc. 1996, 10766.; J. Org. Chem. 1997, 2330.; spongionellin and dehydrospongionellin O

Chem. Sci. 2021, 4747. ~ibid. 1521, S
— Review of synthetic approaches to natural — Contains a rare, unconjugated

product family: Eur. J. Org. Chem. 2017, 1567. tetronic acid moiety

— Inhibits cell division of starfish,

, . ; How might the D ring
as well as being antibacterial ;|fin isomerization

rearrangment occur?

How might s
cyclization occur? \

Me, lactone hydrolysis Me,,
. . OH
putative putative :
biosynthesis biosynthesis
L» Me _ o y_» N\ Me
Me
HO" - HO" -
Me mb! D ring rearrangement me mé
prepinnaterpene pinnaterpene A abieslactone mariesiic acid A
ibid. 1263. Chem. Lett. 1982, 11, 1389. Tetrahedron, 1968, 24, 2859. ibid. 1589.
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Rearrangements of [m.n.2]-propellanes
Kakiuchi, J. Chem. Soc., Chem. Commun. 1982, 6.;
J. Org. Chem. 1984, 49, 659.

TsOH
il (©) —> O
benzene )
/ reflux HO _ -on
no yield given
Cargill, Tetrahedron
In n=1,2 Lett. 1978, 19, 4465.
(0]

Approaches to natural product scaffolds
Photo-[2+2]/transannular cleavage for 8-membered rings

Inouye Chem. Lett. 1985, 14, 323.
stOH
heat 70%
(1:1dr)

hv
30-40% ( OH
(single diast.) \ p-TsOH é
B)n| —
Mechanism AcOH ’ a
of cleavage?| 9, HO AcO
Migration of the central propellane bond ~70%
elim. o
H: 1
S COLH 0 steps
trinortaxane scaffold formal Me Q
. 3 synthesis Me
Kakiuchi, Tetrahedron Lett. 1984, 25, 557. ", (x)-descarboxyquadrone
Inouye, Bull. Chem. Soc. Jpn. 1993, 66, 324. See also Chem. Lett. 1986, 15, 507. [H] Original route: Tetrahedron

TmMso 7] Lett. 1982, 23, 1631.
Kakiuchi, J. Org. Chem. 1985, 50, 488. X =OH or Cl

then BuzSnH - H

98% C&
S H — > —
Mehe O X, ? )\
L U H,SO,4, aq. THF H X

|-|é H
- OH
Wittig, then isom” s, 0 or -
Original route: conc. HCI, Et,O H
J. Org. Chem. E: | ~80-90%
HO":
H

1987, 52, 2875.

4 steps
-

formal synthesis —_— — >

Me* Me I\:Ile
()-precapnelladiene [H], then elim

éi/l;> conc. HCI

-
______
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Kakiuchi, Chem. Lett. 1985, 14, 989.

® H
NaOAc
—— =
. ACOH @ >
H . reflux

TsO
endo *~< (minor -* angularly-fused
crossover triquinane scaffold
_.products).,
NaOAc
Mo K i]: -
AcOH :
H OTs reflux L @ H
exo cedranoid-type

sesquiterpene scaffold

Short synthesis of prostaglandin synthetic intermediate
Sato and Kaneko, Chem. Lett. 1985, 14, 1057.

If we only care about relative
stereochemistry, how efficiently
can we construct this scaffold?

1,5-di-C=0 + disconnection to
olefin implies DeMayo reaction

ol N

ROCO CHO formal alkene
difunctionalization
Corey-type lactone
10 steps LG

g gy Y

HQ

HO

_.\O

o
/ hv
O (Y e
\ *,,Me EtOAc
) 0" Ve
// evaporate,
then H,0, reflux HO 4

I
O

o

I
o,,_m

QL= o + T

A..Me

<:| “‘\cozH ~*Co,H —

O...

H

£73,

CHO
30%; 1 step!

For a modern approach to the
Corey lactone, see Hayashi,

Eur. J. Org. Chem. 2020, 6221.

trans-lactone does
not form; free acid
washed out during
basic ag. workup

(o)
OHC
8
''Me
07 0" Ve

acetone,
toluene, reflux

Mechanism?

COZH
CHO A"Me

Previous reports on photochemical
formylacetic acid equivalents: Sato
and Kaneko, Heterocycles, 1984,
22, 2563.; Synthesis, 1985, 224.
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A new ring system R
Pierre Laszlo, ibid, 1187.

— 13C NMR shows non-equivalent O

Miscellaneous papers

3° Alkyl nitro compounds for Giese and related reactions
Ono, Chem. Lett. 1985, 14, 635.

— Coc deprotection does not
touch Cbz or Boc groups “flames ... could supply radicals effectively

and continuously into the water phase.”

Closing thoughts

— Chem. Lett. (along with many other Japanese journals) is underrated

— There are some real gems to be found; lots of inspiration to be gained

— There should be a place for “two-page, six substrate” papers in today’s
literature

then rt, overnight

CszN\)l\ p Coc deprotection Q
CszN\)]\N/\CO Et
2
H

CocHNvCOZEt Cbz-Gly-Gly-OEt

BugSnH ! axial and equatorial phenyl rings
! R
R__NO, + N EWG AIEN R! EWG 1 (slow ring flip at r.t.) Q °§9 O
R2 R3 benzene R2 R3 — Mass spectroscopy established S R
reflux +  molecular formula CogHy0S,0, ) L
! (R=H)and CoeH1F4S:0; (R = O 124 5 doxadiniane
Me ' -
2 as above CO,Me ! R
_—_— :
Me + 1 Fire chemistry
X C0zMe Me ' Nomoto, ibid, 145.
E H,/O, flame 1 COH
Me : RN, » R 2
Me : R aq. HCO,H R
as above !
—_— ' . . .
AcO NO, AcO ' major site of carboxylation: Burner Solvent
! nozzl reservoir
N 0 - | O Za1.0.)
Cinnamyloxycarbonyl (Coc) as a protecting group A~ NH2 A "SNH, Flame U
Kinoshita, ibid, 515. '
Coc-OBt, Et;N ¢ ¢
' ™ z
R1~ _H / \ R[N,COC — R1’NJI\O/\/\Ph ! Ph/\/\NHz /\l\gl Thermometer
1 2
d(PPhg),, NHS n2 Lo : _
\ HCO,H, pyridine R R : regioselectivity consistent with ,—W E,Zigr
initial H+ addition into olefin stirrer




