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:Interconversion of alhehyde, nitrile and amide:
; : Saad S. Elmorsy, TL, 1995, 36, 2639. ®
(0] ] CN via: H ?I—N
History of Tetrahedron Letters: R\ N y CISi(N3)3 . QG os-; N sicl, 3 NaNg CISi(Na); + 3 NaCl
e Launched in March 1959, the first ‘sister journal’ to Tetrahedron; Tetrahedron | P CH3CN, 0to 25 °C = iCI(N3)2 Ch3Ctl\tl, rt
g uantitative
e A weekly international journal; Letters \ : q
I I lecul
e 1990s: ~2300 papers/year; (COCl),, DMSO ® rg)zo;ag:x{gm;&c;u e
-78° Me » 9 :
e Current Editor-in-Chief: Dr. Zhen Yang (Peking University). EtsN, -78"Ctort O_'\P/EGZ \P\z o- |I\D/|ez '\P/'ez TBSO
Parto the Tarahedron Famly Makoto Ubukata, H:/ Tt OH H ‘n, \“\ \OH
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Macrocyclic lactams via photolactamization: Gerhard Quinkert, TL, 1992, 33, 1977 Me, Me2 N\\ 0 \
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Parkins catalyst

CAS: 173416-05-2

NH2 -

F Adrian W. Parkins, TL, 1995, 36, 8657.

100 mg / $174 (Strem) 0.42 eq. catalyst,

EtOH/H,0, 100 °C, 73% Ac

N-Acetylcysteine methyl ester as sulfur transfer: Denice M. Spero, TL, 1993, 34, 1751.

(@)
HS OMe O,N N
NHCOCH, |~ OoN NN then DBU, \C[ D—NH
> S
neat, rt S 73%

Zard alkyne synthesis: Samir Z. Zard, TL, 1991, 32, 5321; TL, 1995, 36, 5737.
For the history of this reaction, see: Samir Z. Zard, Chem. Commun., 2002, 1555.

NH,OH<HCI aq. NaNO,
11 AcONa HN’O 0 AcOH, FeSO,
R OR2 - = - R—R'
R1 R R1
0 Selected examples: © =0 -CO,
. nitrosation [ HNO; \ / + :NO
) -N,O
-2 R R
< >——\: 00 o/Y “ ® SNC)
CHO,Me ~ \} & H N, Q
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| 55% (2nd step) ring scission N>=2_OH
R R’ .
81% (2nd step) R R
Synthesis of E-alkenylstannane from aldehyde: David M. Hodgson, TL, 1992, 33, 5603.
For synthesis of Me3SnCHBr,, see: Stephen G. Pyne, TL, 1995, 36, 763.
Bu3zSnCHBr,, Lil, CrCl, LDA, BuzSnCl

R-CHO :

R/\/Sf]BU\?,
DMF/THF, 25 °C

CHzBrz —_— BU3anHBr2
THF/ether, 89%

e

Preparation of 3-arylpyridines: Tse-Lok Ho, TL, 1994, 35, 2211.
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Carbonyl transposition of 1-tetralone: A. |. Meyers, TL, 1996, 37, 3243. For recent advances, see:

1) TMSCN, Znl,

2) POClj3, py
R 67-86% (2 steps)
>
3) NaOH, H,0,
R2
65-80%

1) Guangbin Dong, Science, 2021, 374, 734.
2) Bill Morandi, JACS, 2023, 145, 19496.

3N HCI, reflux R! 0]
E——— —_—
70-87%
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Synthetic studies on aspirochlorine (A30641), Robert M. Williams, TL, 1990, 37, 4297.
For total synthesis of Aspirochlorine by the same group with same strategy, see: JACS, 1993, 115, 536.
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Kishi's condition, see Tetrahedron, 1981, 37, 2045.

; HO,G . o
o 9 N HaN—C : 4( 3 H % % _H
o N HSAc, BF3+Et,0 o N AgOTf, H,0 : 1) LiAIH, 0=\ o=\
% - \ - : \ 2) COCl, H Cr(CO)3(MeCN)3 H
NPMB 70% NPMB 75% (1.6:1 dr) . o >
: 82% % (1:1 X
Acs O HO O : N 6 N\ 85% (1:1 dr) | > N\
; N
1) NBS, CCl, : (_ Clavicipitic alcohol | tryptophan MH (OC)5Cr H
2) HSAc, py : e . _ \
65% (2 steps) : 1) TBAF, 94% >=\_ 1) Ph,'BUSICI, 84%
2) KOH, 76-82% Me A Br 2) Meli, A, 66%
" . . HyCO_ P Me— M, —oH
H;CO 0 Conditions Ratio A/B Yield : H 3 0 0
\ HCI, EtOH oM = LN °5v 1\ °N 1\
o N ’ 14:1.0 32% \ : acid-catalyzed Y s o oe. s
\ SAc — thenKls —> / N : amino cyclizaiton N— LDA, -78 Coto -60 E N—
4 NPMB NaOH, E1OH _ o 3 H %o ] i cross- N\ Me~/ ;hen l,, -78 °C to 25 °C Me\/\/
AcS then Kl race ~ 1. o A R : coupling N Me \ 77% Me N\
. . For other strategies, see: N (OC)sCr Z N
Sulfur rearrangement approach to aspirochlorine: Samuel J. Danishefsky, AC/E, 2000, 39, 3866. i Chem. Eur. J. 2016, 22, 5468. thtBuSi, thtBuSil
MOMO, T
R OMOM O : Cr(CO);-promoted cyclization: Malcolm Sainbury, TL, 1990, 31, 2763.
S MOMO OMOM . //ﬁ :
- o L , N
%NS\J\/ Cl CHO HO Jo i : intramolecular i) EIOI?SM |
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SO S : Cr(CO)g:
\K 5 1) K2CO3, MeOH, 39% CAS number: 13007-92-6 HCI, 88%
— R . Me, O : 2) Oy, hv, Et,0 Price: 10 g / $64 (Combi-Blocks)
Me, O HO o N :
HO o N $ H :
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Chiral arene-Cr(CO); complex in total synthesis: i(—)-Retigeranic acid, Paul A. Wender, TL, 1990, 31, 2517.
Putative helioporin D: Hans-Glinther Schmalz, TL, 1998, 39, 1537. E( ~
' Me H Me M Me Me Me H
For its preparation, see: TL, 1993, 34, 6259. e 9 steps = hv A
fI - -
] ) ] ' iR MeO,C CO,Me
regio- and diastereoselective roles of Cr(CO); group: Me—™\ CO,H Me Me
deprotonation/alkylation OMe 1) activating group : Me
> irecti 1 retigeranic acid hv . .
» 2) stereodirecting group E\ g /' See: JOC 1964, 29, 1855. H—CONH, CONH, 72% (1:2)
. S OMe : acetone
i Putative (OC)sCr :Challenges:
e . . ' :
helioporin D (> 99% ee) :1) trans-hydrindane subunit Me Me Me

1) n-BuLi, TMSCI, 91%
2) n-BulLi, Mel, 93%

1) TBAF, THF, 100%
2) n-BuLi, Mel, 95%

3) air, sunlight, 100%
4)
5)

LiSEt, DMF, 95%

CsF, DCM, 88% Me

uuluCr(CO)3 s-BulLi, 85% OMe
s somse N
Me~ d
(0C),CF OMe
Me dr= 928 TMS

Prepared from (R)-sulcatol
via enzymatic resolution
TL, 1987, 28, 2091.

( 0O )
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N 0] HO H
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N, H | —— & - >
g XX \\l 99%, 98% ee
Cl
Cetirizine hydrochloride (\O
N g N KH/OH HBF4*Et,0; then A,
DCM, 86%
2 M HCI [ j 0 °
stereospecific exo attack H A
of the cation
For details, see: JOC, 1981, 46, 78. o O\//(Z
O
R H
< >R >R q e { "o
: ¥ : R N pyridine N/}
€0k orieo% K/N H ~o2% K/N H
fast Tslow > @/b\
o : OA® »
-\\R —— s CI OC C
Q. ~ Q. R (OC)sCr
ér(CO) ér(CO) OH complete retention
3 3 of configuration
exo endo

Cl

2) triquinane subunit

Total syntheses: 6 Me

1) Mel, 80%
2) Se0,, 53%

Me
+
T CO5H
Me” ~Me
4 steps from (-)-carvone
3 steps
retigeranic acid -——— |
Me— CONMe;
Me

HCONH,
acetone, hv Me

: arene-olefin Me
cycloaddition

: R S +

+First: Corey, JACS, 1985, 107, 4339. "y iy ’

'Latest: Wang, JACS, 2023, 145, 13549. H,NOC \

LDA; then
DMF-DMA
65%
Me/\ CONMe2
Me
64%l 250 °C
1) m-CPBA Me Me
2) 'BUOK; then HCI oH
-uMe
3) Pd/C, Hy, 50% S
Me—<x CONMe,
Me

14-aH: 14-pH = 2.9:1

Me Z

hv (254 nm)
37% (2:1)

Z

A

OH

For review on fenestranes, see:
ACIE, 2013, 52, 12786.

(PhCOy),

A

CH3CN, 90 °C
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(+)-Phyllanthocin: Barry M. Trost, TL, 1991, 32, 1613.
For a prior racemic synthesis, see: Barry M. Trost, ACIE, 1990, 29, 520

) 1) KMnOy, NalO,
OTIPS 2) Hzc,) Pd/C; then PPTS
5 HO/\./CO2Me 5 steps 74% (2 steps)
COMe Me BnO™ ¥ 3) TMSCCLI, 93%
)’/\/Ph Me
LENGY Y
(+)-Phyllanthocin HO XX OH
|1® 7
See: ACIE, 1990, 29, 520 S * .
&7 (7 steps) £ Y~ "OTIPS
steps CO,Me E
Me
reductive cycloisomerization
Mg(OCOCF 2 st
o sk Pd,dbas, PMHS l Sieps
VRN AcOH,DCE, 1t _0O
O WYy s -
: “co,Me © TIPSO p : " B 0 © :
H 2 iol £ “CO,Me 82% MeO,C
H Me Y
OTIPS Me H
Me OTIPS
Formal synthesis of (+)-aphidicolin: Keiichiro Fukumoto, TL, 1995, 36, 5379.
( A Pd,(db
HO OTBS [\ 2(dba)z
HO o O P(o-tolyl);
H WNF 9 steps et % AcOH, 60 °C
—>
Me 76%
HO— |
Me Me H HO cycloisomerization
Prepared from _
OH (-)-Quinic acid, see for review, see:
(+)-Aphidicolin TL, 1994, 35, 4279. Trost, B. M. ACR, 1990, 23, 34.
\_ J

(o

steps Y
P @) 220 °C, toluene O 5 steps (\O
H H p
- L - (@]
see: Chem. Pharm. Me 70% Me H
Bull. 1995, 43, 193 3:1 epimer at C5 m ©
Selected strategies for bicyclo[3.2.1] octane moiety:
See: E. J. Corey,
JACS, 1980, 102, 1742. Na,Fe(CO),

carbonylative

lizati \ 2 Sn2 *
cyclization O§« . ,3"_ TsO
See: John E. McMurry, :
JACS, 1979, 101, 1330.

: Breynolide: Steven. D. Burke, TL, 1999, 40, 9.
+ For prior syntheses, see David R. Williams, JACS, 1990, 7712, 4552; Amos B. Smith Ill, JACS, 1992, 114, 9419.

(+)-Breynolide

1) DDQ, 88%
2) conc. HCI (aq)
MeOH, 100%

TBSOTf m-PMBQ
m-PMBO 2,6-lutidine; m-PMBO N OTBS
H then DBU < 3 steps
OI, > \\\OTBS > o
<0 86%
-PMBO
p \/go
7 LHMDS, TMSCI:
then 120 °C;

then LiAIH,4, 89%

m-PMBO
A OTBS
7steps '
p-PMBOw,,
OH
o 1) 'BuLi, HMPA
| 2) oxalic acid m-PMBO gHO o
3) Swern oxidation ~
Me
* 070 > H..,
% 54% (3 Steps) TBDPSOm. Me
Me" Me 1) ZnBr,
2) PTSA

68% (2 steps)

m-PMBO OAcO

1) LiBH(s-Bu),
2) Ac,0, Et;N

(+)-Breynolide =

BnO,,

€ - H
50% (2 steps) RO, /

O
1) DIBAL-H
H 2) Swern oxid.




Tetrahedron Letters total syntheses in the 1990s

Baran Group Meeting

Yu Wang . 04/27/24
Pseudopterosin A aglycon: Keith R. Buszek, TL, 1995, 36, 9129.
For review on total synthesis of the pseudopterosin aglycones, see: Michael S. Sherburn, Nat. Prod. Rep. 2015, 32, 865. 1) PCC, 98%
. ; (o]
- N 1) LiAIH,, THF : 2) Me3S™I", KH, 99% OHC. _H
Me OH 2) Na, NHz EtOH : 3) BF 3+ OEty; then Me
~ OH 3) t-BuOK, DMSO . DIBAL-H, 69% Me \\ H
53% (4 steps) - <__Me
R Me > TBSO
H . 4) PPh3, NBS, 86% OHC Me
Me™™ Me™ ~COOH (£)-Helminthosporal
Me™ Me (-)-Normalindine: Massshi Ohba, TL, 1997, 38, 6697
Pseudopterosin A LDA
L aglycon -78°Ctort s D

OMe
63-71%
-
Me B:A = 58:42

(PPhs);RhCI
76%

1 ) M6280=CH2
2) BF3' Etzo
3) Me,C=PPh;

O

(¥)-Helminthosporal: Hirito Nagoka, TL, 1991, 32, 6741.

B benzyne Diels-Alder

For aryne in total synthesis,
see: Chem. Soc. Rev.,

2018, 47, 8030.

Me OMe

e 2 COzEt
OHC H
Me Me Me 3 steps
Me m N LDA; then A cat. 36% HCI
\Me E—— MOMO . ~ o
OHC B:C = 4:1 fragmentation
Me CO Et
(¥)-Helminthosporal OMOM B:R = e R' H CO,Et 2
h g C: =H.R'=Me 9 steps

Schéllkopf oxazole synthesis

1) n-BuLi, CH3NC
| | || |
BocN._ _M
N~ Bo°C Y e

2) TFA, DCM
46% (4 steps)

L.
y

N H CO,Me 0\_\
_ (-)-Normalindine (2 steps) —N
EtO,CCH,CO,H
98%
| 1) POCl, |
Me Pd/C, H, N N Me 2) Na,CO4 N~ O N Me
BLLLL B SR ey
0, .
93% (3:1) EtO,C7 07N 46% (2 steps) Et0,C7 o7
\=N \=N —N
1) DIBAL-H

2) Ph;P=CHCO,Et
85% (3:1 dr, 3:1 E/Z)

toluene A AcOH/xylene
—»
o) N 53%
\=\
EtO,C
+
1) LiOH
1) TFA, DCM 2) (PhO),P(O)N3
¢ Me
2) 'BUONO, DMF BuOH

<
-

<
-

(-)-Normalindine

40% (2 steps) 64% (2 steps)

18%
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Modhephene: Gerald Pattenden, TL, 1998, 39, 6975. : Vulgarolide: Leo A. Paquette, 7L, 1995, 36, 673.
For a prior synthesis of Modhephene by Paquette, see: JACS, 1981, 103, 722; e )
also covered in GM: Rodriguez (JACS review 1981). | : ! \\
e ) E
Me e OTBS : 0 4 steps KHMDS, A \ o
> 5 steps SH : _— _— 0]
o DCC, DMAP ¢ ; OH v
M 85% : Me Me  Osem € OSEM
¢ Me _ _ i| HO Vulgarolide o
Modhephene Q s s e |
G E
Ve Me ) BusSnH | 1\ y 1) LiAIH,
Me Me - AIBN S : 2) TPAP then ICH,CO,Et
- o > - - J + for a full paper, see: ; - -
o ) o) i Leo A. Paquette, Me” ¥ 76% (2 steps) Me 78%
> 0=C— /  JACS, 1996, 118, 5620. SEMO 5 & COEt
lBusan Me Me Me—y7? concurrent introduction of four FGs | J
59% — — T
’ Me Me ' Epoxydictymene: Leo A. Paquette, TL, 1997, 38, 195.
1) NaH, HCO,Me See: JOC, 1983, 48, 139. i For prior synthesis of epoxydictymene by Stuart L. Schreiber, see: JACS, 1994, 116, 5505.

Me
Me 2) TsN 3, Et,NH Me Me 4 steps 0 ﬂ i Also covered in GM: Burns (JACS review 1994)
m —_— @ —_— ————> Modhephene : For its synthesis , see: JOC, 1991, 56, 6199.
Me :

3) CuSO, 0 f __jMe
Me Me %, 1) Tebbe reagent

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 2) BugAl: ‘Bu,AIH
Lubiminol: Michael T. Crimmins, TL, 1996, 37, 8703. See: JOC, 1990, 55, 4235. ] s Q\ , ) BUsAl; Buz
formal [3+2] ﬂ ) Li Ve 3) MOMCI, DIPEA
- '
( oH ) COOMe Cycloadd'"%"Et Q  CO,CH; 2) KOH, MeOH, HCI ! 88% (3 steps)
: 1) LDA, A, 95% | | | 71% (2 steps)
O OH 2) MeMgBr, 99% z OSiMe; 0O -
- ,, ~OH )W > —_— £ H Claisen rearrangement
H3C EtO 3) Me,C(OMe), “0 ZnCl, Ve | Me
Br 4) n-BuLi, CICO,Me Me Me CuBreMe,S Me X e . For its synthesis , see: JOC, 1991, 56, 3831. Y
Me o / 76% (2 steps) Me © Me 83% . :
L Lub|m|noL & A 5
hv, hexanes : 4 steps 9 steps
95% ; - -
B 7] C-H epimerization
A O CO,CHS; Q COCH, i P
CO2CHs 1) 10% HCI g
92% BusSnH, AIBN H S 2) TCDI, DMAP . 3 1) LDA, TMSCI
- . - . : ; Epoxydictymene
‘0 N/\\N 85% (2 steps) 0 e | 729% (3 steps) | 2) m-CPBA
\~/ Mo X ; 3) K,CO3, MeOH 2 steps
Me” , OH Me” | “OH O Me ! 80% from B
L e _ Me Me radical cyclization
(0] (0] . Me
: PhI(OAc), Me
: lp, hv e R
6 steps OTBS Me,CulLi OTBS 4 steps : . W
%, COCHy — > 27, 2 AL Lubiminol : Me z
— /I / 99% . R —H
: A, R'=CH,0Ac, R?=H (93%) Rﬂ =
Me Me ; B, R'=H, R? = CH,OAc (95%)
HO Me HO Me :
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. . . . C (=)-Verrucarol: Kin-ichi Tadano, TL, 1997, 38, 8311.
Synthetic studies toward dichlorolissoclimide: Michael E. Jung, TL, 1993, 34, 2891. For a full article on (-)-Verrucarol by Tadano, see: JOC, 1998, 63, 2679.
< For the semisynthesis of chlorolissoclimide by Vanderwal and Alexanian,
( 0] see: JACS, 2016, 138, 696; Acc. Chem. Res. 2021, 54, 1131.
: 1) LDA, Mel, 90%
1) MOMBr ' , ;
NH . H H TBDP
Meo OH 2) TsNHNH, MeOMOM : Me : 0o 2) bD%A,dA)«, 100% Me 2 o 0 S
: . . r
Me Me OHO 3) NaH ‘o : \O/\):O > _
—_— 3 E
— . =
vZ OH 0 69% (3 steps) ’ MOMO™ MOMO~ Megy
me L Me Shapiro reaction \d Me i | (-)-Verrucarol (from D-glucose) 6 steps
X =Y = CI, Dichlorolissoclimide : o | N from (R)-isomer
X =Cl, Y = H, Chlorolissoclimide SO,Cl, g |
~ g : For its preparation, see: k/\/OTBDPS ,C}I)H S
Me Me oMoM Cl Me Me oMom 5 Tetrahedron: Asymmetry 1994, 5, 2217 A B
JACS, 2016, 9 steps to E
138, 696. | | chlorolissoclimide ck! " : 1) KHMDS, 82% (5:4) Y
o M€ Md ) E EDCI, DMAP, B 2) TBSOTY, 75%
_ o H 15% Cl H 69% : then ‘BuSH, O, 3) 4 M KOH, 81%
C-H radical succinimide ' -
chlorination introduction + + o o
1) H30 1) H;O 84% (1:1)
0] 0, 0, ' (] .
70% (2 steps) l 2) PCC 84% (2 steps) l 2)PCC MOMO/ Me OMOM
Mel o :

€ H of H
See: Vanderwal, Nat. Chem. 2017, 9, 1140. TBAF
—_——

" C-H Me Me Possible cor_wdltlon Cl Me Me . o -
€ oxidation O & mechanism? O no reaction for a-isomer
pl - :
c 83% : from p-isomer [ ©) ]
Me" Me M Me 5 O)
: e

o (O 98%
0 ° TEAA, py; 0 °
Cl Me Cl Me
Me o  EuNCl then Et4NCI3 Me Me Me o]
)
84 A) CPI skeletal rearrangement
Cl H
OH HO—
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 1) m-CPBA, 91%
_ _ E 2) Zn, 81% H 5 steps
' - -
N : - OH
LDA, —30 °C S : HO™  Me Me ‘OH
— = \) ‘ (-)-Verrucarol
MeOZC N :
O | o e e 6 66t cEeeenennenennnnenennnensennennnesneenseeeenseeeeeeeeeeeeeneeeeeeeeeseeeeeeseeeeeeseeseeeeeseeeseeeeseeeseeseseessesssessessscsssnscssncsnsncnccncnncnsesas
N Me _ Mikhail S. Ermolenko, TL, 2001, 42, 6679.
then HCI intramolecular allylic cyclization
25%OAC 0] OTBDPS|_| OTBDPS -0
OPMB 140 OC (0] ™

0\

B S——
2) 1.5 M HCI Me;OBF, o | — .
N 72% A,
” ‘. OPMB
from A: 16-epi-vinoxine, 30% ) R Me OTBS Me OH BusSn Me
from B: Vinoxine, 20% major: A: R' = H; R? = CO;Me 3

: H
: O OPMB

minor: B: R =CO,Me; R?=H e
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Renieramycin A: Tohru Fukuyama, TL, 1990, 37, 5989.
-
1) Br(CH5,);0H
OMOM 1) PhNEt,, 210 °C OMOM 2) DMTSCI OMOM (0] (0] OMOM
O 2) KOH, 105 °C OH 3) O3; Me,S OR HKNAC 'BUOK, THF HKNH OR
> r o + _—
MeO Me Me” S Me 55% (10 steps) OHC Me AN 86% AN Me
Claisen rearrangement
OMe (5 steps) OMe OMe (e (e OMe
R= (CH2)3ODMTS
Thexyldimethylsilyl chloride (bp 55-56 °C/1.3 kPa) and the corresponding tri-
. M"f' DMTSCI: flate have been recommended'*? as cheaper substitutes for fert-butyldimethylsi-
L Renieramycin A " lyl chloride and tert-butyldimethylsilyl triflate. Thexyldimethylsilyl ethers are
e formed at comparable rates and they are at least 2-3 times more stable than
MeSI_:CI TBS ethers to acid and base hydrolysis but they introduce unwelcome clutter to 1) Hy, Pd/C, EtOAC
Me M eMe NMR spectra. Thexyldimethylsilyl ethers are usually prepared by reaction of 2) CbzCl, Et;N
o the substrate with thexyldimethylsilyl chloride in pyridine’*' or in DMF in the
e 153

OBn (0]
R' = CO,(CH,),COOMe

Swern oxid.
78%

H, Raney Ni, 70%
CICO,(CH,),CO,Me
BnBr, 58% (2 steps)

presence of imidazole.

— Protecting Groups, by Philip J. Kocienski, 3rd edition, P227

1) NaBH,, AcOH
2) HCO,H, 55 °C OMe 0
3) NaOH, MeOH Me

OMOM

'BuOK; then DBU Me

<
-

OBn 6] OMe
OBn (0]
1) DDQ, THF/H,0O OMe Pictet-Spengler reaction
2) Mel, K2003
3) DBU, MeOH 1) AlHg, THF
4) HCHO, NaBH3;CN 2) Hy, Pd/C CH4CN, 50 °C

68% (3 steps) MeO

_—
68% (3 steps) MeO

45% (4 steps)

64% (2 steps)

-

66% (5:1 dr)

DDQ, 48%

Renieramycin A
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