Synthesis of reactive compounds involving
carbon-chalcogen double bonds using
aluminum-based chalcogenating reagents
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Synthesis of Reactive Compounds Involving Carbon-Chalcogen
Double Bonds Using Aluminum-Based Chalcogenating Reagents

Masahito Seci* and Tadashi Nakanma*

Novel chalcogenating reagents, bis{dimethylaluminum) chalcogenides (Me,AlEAIMe,, E=Se(6), S(7), Te
(8)), were prepared in situ by the transmetalation of bis(tributyltin) chalcogenides with trimethylaluminum in
toluene at 80°C. Aldehydes and ketones were directly converted by the reaction with 6 to the corresponding
selenoaldehydes and selenoketones, respectively, which were effectively trapped by 1,3-dienes to afford their
Diels-Alder adducts, Similarly, the reaction of N, N-disubstituted formamides and isocyanates with 6 gave
selenoformamides and isoselenocyanates in good yields, respectively, a,8-Unsaturated selenoaldehydes and
ketones underwent a regioselective [4 + 2] dimerization to yield cyclic diselenide derivatives. These reactive
species also underwent intermolecular Diels-Alder cycloadditions in two different modes depending on the trap-
ping agents, Furthermore, a variety of selenocarbonyl compounds were efficiently synthesized by the reaction
of acetal derivatives with 6. The Wittig-type reaction of selenoaldehydes with any type of phosphorus ylides
gave E-olefins predominautly. Similar reaclion of aldehydes or ketones with 8 afforded cycioadducts of the cor-
responding telluroaldehydes or telluroketones and dienes. On the other hand, the reaction of isocyanates with 8
gave isocyanides in good yields, in which 8 acted as a deoxygenating reagent.

Key words : Carbon-chalcogen double bonds; Chalcogenating reagents; Diels-Alder reaction; Selenoalde-

hyde; Selenoacylsilane ; Selenoamide; Isoselenocyanate; Selenonester; Telluroaldehyde; Tellur-

oketone,

1. BUSHIC

L YRTFAALEDI NN U TEELEDE I EY
PUBEOAFOTEICRLNLKRELHERO 12, d#
BOFMBICL VEFMBEFLEKRTELETHE, D
®, BEFHLAWIILAHLWILFOSEFRIES A
TWaAY, 20X LETMILEDRICEEL, 1980 4%
RICAD, ZhALATORED_EHKELETHMER
AT U LELEW OILEL WO HRLERILENS

* ERRFLERWEAELER (T920 £RWALE
2-40-20)

* Department of Chemistry and Chemical Engineering,
Faculty of Engineering, Kanazawa University (2-40-
20 Kodatsuno, Kanazawa 920, Japan)

678

BrREING LI kot TOSHOEROREEL
BRol:DWRMASICLABIRA 72y Ar—P=P—Ar
DERDR West 52X 57T L v Ar,Si=SiAr, DAY
DBEYTHB, —F, TWFL K24 | Y OREESTH
BIRF-H NS (Se, Te)“HEALEWICBELTY,
BERIL LTEDEEMENERIZITORE LS I
Lot —8%IZ, SRS DILEWIEF O EHEED
RABBIELE nBFOELYVHNEL B0, E
LARRETHEEICEZENLLRT L, ZOREDOHMEIL
EEfETHBLEFLNTVDEY, LeALLds, $ORF
FTRIECAS DILEWITEERNCERIEETHY, &
BERIIBUAERHLZETHEL LTHHEIh L £
BfFsh, ChoFHEEEOPRO LI VREZOBSE
REELHAREL TR 5. ROIDBLAHEIZ, #

HEARALEH AR



VR NVEOBERTYEBEAIN ISV ETICE S B
BHETHE, B, FELEIOZEZLHCETE, B
BEBEPERTA-O0OI VI F VLRFIOBRIHIES
EFEVCHIRLED, BLAORE-INVIF B
CEYERBZIPORBLIIRESELIEIIHIIL
72o BB CHERLOT-HMEEREZPLIE, Tho
EELZEORE L EOTRNT %,

2. HAFAALRBIDER

ANEZNEC=0)FF A H N R NE(C=S)IKE
B B4 4 7RSI 1970 EDRIERICHIZE S h, B
1€ Lawesson SR (1)ORHWHIL Y () EXFAL F
EH & L TRRYER AR ARUGIC BV LRI
FHERTWAY, ZhIIHL, VR VLEH»S
BHEEL ) AINRZNE(C=Se)IZERTH7-DDHD
el LRI 1980 ERBE I TR EALALATY
Llrol,. EELUTAERTOBRERTIINTHXRE
BREMBICEBEL, CRA(FY)XFATYN)ELZ F(3)
LR OEROHAASHLENT VT FOEERL ¥
IERBICEbDTHRTHLI L ERWAEL, L/ B
LUFF7 V7 FOMERHEREFRELAEGE DY,
F7, TIFREIC) VEFERIB LA L AERI4 b
e (B A

S 5
MeO H/ \P OM P.S
\3/§ © 255

1 2
(MesSipSe 10 (ELAIS  (MesAlpSe
PhPCI,

3 4 5 6
(MeAllS  (MeAl),Te

7 8

0O Se

R )LH+ (Meaii)zse ————’cat}:?uu R /U\H:| (1)

R 1DV ALEEESEG T TORIEO 12O RIRIE
PRI R2TL, TOREHMII,IL ) OFEFLET
Hb, 57, RER7LVFeFICBELh, ¥ 27
I RREDBOI VR NMLEWICIBHTE R E WY
IRELHEEELSD -7z, —F, BERTFLEOHEMD L
VIR TRTNVIZTARFIPLLYOBANETELTY

¥ 534585 (1995)

B0, FIZE, NFHIPFTPIAFATVIZ AR
THF R L—F Ve RBIC1 1 AR ERT L& it
L {HLNTWBY, SHICHESTFHOBRERTFLE
PL7=7 NIz MEEWIEZhERT - Mk L 2 B
DT, EMTFOREHEIRERL I FF ¥ FLADOBIEH
BRI b, TOXIBRHATEETRE, EL >
TLHOFEHCBWTT LI =y AOBELIERTHON
PLEOFRHTHELOLFHETEDL, £2T, ¥X(Y
AFNVTLMIZTL)ELZ F(B)2E 2D ERA
L LTHEBD, 2RI OWTHEARE L,

6 DA A EIMES BEEICS A 7R E LTHVSR
THENY, ZOARBERBILAZEEZERTIIOTH
720 THICETRIZ OAMICIREFETLLLENIZL
Vb L ALK ENUEE 2D, — RIS, BB LAY
DERICHT VI =T MEAY L DEBRTRIIGH X
BuohTna®, CoZtRERFEThiZAERT
VWIZTAMEEYOERETLIHY, Sn-Se s %
Al-Se A ERTELI LIl b, £2T, X 2ITR

- Me,Sn
(Me3Sn),Se + 2MesAl ‘; ——- (MeoA);Se  (2)
80°C, 2h 6

TRIGETVZDOHEBRD 'H NMR #IE %17 - - #H &,
FFIAFNAXBITIERGICERL TWw5EZ L%
Zans, T/, "Se NMR A7 } LTt —420 ppm(4E
HWH  MeSe)liZ 1 KDY 7 F I DADEBE S hiz,
INHOHEER, T OTBTEHD L ) ERVISETL,
PR L TWBLIEZRLTWA, 6 HERR
BREFRDIRET HL0RELTLT, ML VER
REDTFEROHINEZNVALE & ORISIER L7,
B, UTORGTRZEBLBREOSYZEEL, &
DEHEOL R VT F VERE(BuSH).Se ¥ Hini, =
DAXELZ FIR, BEEL 2700 ) KERPo >
F)y hTZMHOELL > 7= VIZTRBT LB,
BuSnCl L DRIRIC & D HIETHLND, /2, 0D
ILEPIIERRELDTERETH D, WHHFHH v
ABBHTH b,

O Sn-Al EBAHBRISICHWARER, TArIz
TANEBMNT A EDTEIRVIMVI UV RXL VYR E
DIEBUBETCHDL I LPVETHY, $7-80°CT3
HREE LS thid+5Ths, THF 2V 4
REDLIRBERTFELBRETHVSE, MeAlD
ThIZY ADEEBERICHECELL, b3ARTHREIE
PEITLELLE->TLES, 85I, ZOREOESHE
THH) 1DOEELRA Y MIGDOL LV EFRA 4R

{25) 679



FUNVBEFULBBHIIBERILI LN TEDLETHA,
Lich5TC, 6~BRBERT2E0HL L ER IcHL
AN TEEBATHEIN A ALRRE LT, &
bOT—HEUOBFRLBETHEESE L 5,

»ﬁAmmA&tﬁm

3.1. L/ PAFE FOARE ZOBILA IR
L/ TLUFE FREDLODTIRRELRILEWTHY,
RBIEBILLRE-LL U BEAICE{LT 5, LD
T, £V /7 7TAFE FIZ—#IC in sitw THEFR & KIS
X4, BOhLERY» S ZOHFEETHRRT L HERE
LB, BERIET T FIHE LY, Diels-Alder {4
ke LCHEET 2, ThETOEL) 7TLFE FO&
BRIV Tit, OB ER TRz EitL
I TREELDOHEFEROBEICE DI TV
<o

b N s AT VR B« NE 2 S )
BRIy e FVWIBE, BonRIEAMEOI4E
B Thb Iy FEPBELTEBY, kL /7
VT FOBREFPSEFEL 2B IoWh Ty FEDH
EHFFELLEALL(RF—4L1), 2O LRRENE

7,4
Se

n_1 2

3. EL/HFRZ

j\ (Me,Al),Se

H Toluene-THF or R
Toluene-Dioxane,
65-100°C, 4-5h

R

R= Ph, p—MeOCsH4, pCNCsH4, 2-Furyl, 2-Thienyl,

n-Pr, i-Pr, +-Bu
Yield =59 ~ 91%, endo : ex0 =57 :43 ~>99 : 1
Scheme 1

BREICBWT, TRWZHEHEEROELIC, BR
VLyDAFLUBLEELL ) TLFE FOBRELD
MAEKMBERFOFPLENVBEETHLIEERL TS,
—#, L/ 7N Te FESHROFESHEL,3-J &
ORI MEE T, ZOMNERBIRETIIILALOEBS
FNREEL oo, BREWIL-TFVEDOEL
JENLNTFAFE FE2-AFN-1,3-RVFTLED
KRBT, MEBEEDLOR HOMEREARD A I EH
L A¥x—42)

EHIZ PR HVERIC LORIEE S URET
Fiolzbkln, MisTaEL I F bV L0
IS RF IR TE LI, TORIBICBNT,
7 b OBERBEAFEER L BIER L TRBISIRIGIC

680

R

R = Ph, n-Pr, i-Pr, t-Bu
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