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Abstract—Tributyltin aryl selenides are convenient and highly efficient arylselenating agents in reactions
with acyl chlorides. The activity of acetic anhydride is considerably lower but it caimbelved into the
arylselenation reaction in the presence of B@€h), or boron trifluoride etherate as catalysts.

Selenoesters are interesting due to extensive Scheme 1.
opportunities to apply them as synthetic inter-
mediates. They can be used as building blocks in RCOCl+ ArSeSnBu, RCOSeAr + Bu,SnCl
preparation of oxazoles [1] and polyfunctional alkenes Ia—j Ila, b IMa—u
[2]. The lability of the Se-O bond is utilized in their
application agprecursors ocyl radicals [310].

The preparation procedures for selenoesters arecglr‘ri :tryr'(s)gﬁnfgﬁnegw?eené% v(?/ﬁlr?rfr?d ﬁﬁggﬁt
based on reactions between acyl chlorides and ac@ P

: : o alladium catalyst affording the corresponding
anhydrides or esters with nucleophilic Organoselenagglenoester in nearly quantitatiyéeld. The reaction

ing reagents, as organoselenols in the presence : .
: . I of general character, and théynthetic procedure
bases, mercury bisarylselenolates, samarium ang. %' 9 P

aluminum organoselenolates H1B]. The carboxylic C?gmgi}iCEthﬂdﬁgtiéo p;ﬁza;aé'imsgiufae:gdnOe:f:?criss of
acids also can be converted into the correspondin?r ' P ' '

. , able 1). In the most cases the yield of selenoesters
selenoesters through reaction with asglenocyanates - oD :
and tributylphosphine [16]. llla -u is virtually quantitative; however with acyl

chloride it decreases presumably due to the enhanced
In the most of these methods are used highly toxidhydrolytic ability. The reaction progress was

compounds, unstable against oxygen andisture, monitored by'!°Sn NMR spectroscopy. However the

and often difficult in handling. Therefore nestable, time of spectrum recording was close to that of the

easy to handle and efficient organoselenating reagentsaction, and therefore wesed as arylselenating

are of obviousinterest. agent also tributyltin 4-fluorophenyl seleniddh().

This provided a possibility t@heck the reaction time

In the present report we describenaethod for . :
selenoesters synthesis based on stable against mog-r various acyl chlorides (Table 1) and to evaluate

ture and air tributyltin arylselenolates that are used a ue 'gnrgéa;'k‘,’znﬁ?}f%ing?ég gzgfoth\?vitﬁcsggtyec?fto
a source of the arylseleno group (preliminary_~3 9 P

o acyl chlorides was virtually the same as was shown
communication see [17]). by an example of 4-fluorobenzoyl chloride arylselen-
Aryselenation of acyl chlorides with the use of ation. The electron-withdrawing substituents in the
Bus;SnSeAr. We performed reactions of tributyltin acyl chloride molecule accelerate theaction. This
aryl selenides BysnSeAr (Ar = Ph4-FGH,) with  effect is especially pronounced with timé&ro group.
a series of acylchlorides. In reactions with 4-nitrobenzoyl chloridelej and
—_— (E)-4-nitrophenyl-2-propenoyl  chloride 1jj the
The study was carried out under financial support of the proformation of selenoesteddli andlllt was complete
grams “Leading Scientific Schodl (grant no. 00-15-97406), within several minutes after mixing the reagents. Yet
and “Integration of High School with the Academy of the acyl chlorides with electron-donor substituents, as
Science$ (grant AO-15). 4-methoxybenzoyl chloridell{) react notably shower

*
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1704 BELETSKAYA et al.

Table 1. Reaction time and yields of arylselenation produttsn acyl chlorides RCOCI and tributyltin argelenides
Bu,SnSeAr

RCOSeAr
RCOCI Compd. no. Time, mirf Yield, %°
R Ar

la Ph Ph lla 60° 99 (96)
Ph 4-FCH, b 45 98 (94)
Ib 4-FGH, Ph lllc 35 99 (97)
4-FCH, 4-FGH, ld 37 99 (96)
Ic 4-CICH, Ph llle 60° 98 (96)
4-CIC,H, 4-FGH, If 33 97 (93)
Id 4-BrCH, Ph g 60° 99 (97)
4-BrCgH, 4-FGH, llh 37 98 (96)
le 4-NO,C(H, 4-FGH, i 5 96 (92)
If 4-(PhSeCO)gH, Ph j 60° 95 (93)
4-(4-FGH,COSe)GH, 4-FGH, Ik 27 98 (92)
If 4-(CICO)CH, Ph 1] 60° 92 (89)

1] 4-(PhSeCO)gH, Ph j 60° 99
4-(PhSeCO)gH, 4-FGH, 1im 48 99 (94)
g 2-(4-FCH,COSe)GH, 4-FCH, lln 35 92 (86)
2-(CICO)CGH, 4-FCH, lllo 39 87 (80)
Ih 4-MeOCH, 4-FCH, llp 63 95 (90)
l (E)-PhCH=CH Ph g 60° 97 (94)
(E)-PhCH=CH 4-FGH, I 38 98 (93)
I (E)-4-NO,C,H,CH= CH Ph llls 15° (96)
Ik Me Ph [t 60° 97 (90)
Me 4-FGH, u 15 96 (85)

2 Time of reactiorbetween acyl chlorides and 4-fi€,SeSnBuyaccording ta"°F NMR data.

® Yield according to'°F and’’Se spectra. The preparatiyield is given inparentheses.

¢ After the indicated time according f0°Sn NMR data in the reaction mixture the signals of the initia}$SePh were lacking.
4 In the presence of 1.Mol% Pd(PP}), the reaction took 20min.

¢ Selenoester formed in virtually quantitatiyeld.

It was shown that in the presence of a palladiuming agentll (0.85equiv) for the reaction at equimolar
catalyst the reaction rate somewhat increased. Addratio of reagents affords considerable amount (up to
tion of 1 mol% of Pd(PPhR), reduced the reaction 10-15%) of bis-arylselenated produdilo .

ﬂme f0|r2benz_oyl chloride witH-FCgH,SeSnBy from Although we have not studied in detail the reaction
5 to 20 min. mechanism we regard as the most probable that
The reactivity ofCOCI group in theterephthaloyl presented in Scheme 3.

chloride (f) and in monoselenoestéil with respect The addition of palladium catalyst changes the

to tributyltin aryl selenides is sufficiently different to reactionpath, and thenechanism apparently becomes
provide a possibility to substitute a single halogen at

the equimolar reagents rat{&cheme 2). Addition of Scheme 3.
the second equiv of B&nSePh givesse todiseleno-

esterlllj . Using in the second stage the fluoro-sub-

stituted tin selenidellb afforded in a good yield RCICO + Bu.SnSeAr =——=
asymmetrical diselenoestéim . This reaction can }

be performed without isolation of the intermediate Cl

monoselenated produdtll . 0
/

A selective substitution of one chlorine in phthalo- Busacl NG
yl chloride (g) is performed at deficit of arylselenat- } SePh

+
O/SnBu3
1
R—IC—SeAr
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Scheme 4. Table 2. Conditions of reaction between acetic
anhydride and 4-Fi,SeSnBy, and vyield of the
PdL, selenoester
+2LH_2L Solvent Tempera-|{ Time,| Yield
RCOSePh RCOC1 iti : ’ ’
© VPM% c vent Additive ture, °C | h | %°
CHCI, - 25 24 | -
RCOPd(L)ZSePh RCOPd(L)ZC DMF - 25 24 -
DMF - 100 14 95
DMF |1 mol% PdC)(PPh),| 100 4 | 97
CHCI; |2equiv KF+ 5mol% 25 24 -
BTEAC
Bu,SnCl PhSeSnBu, DMF 2 equiv CsF 25 24 -
DMF 2 equiv CsF 100 20 92
o THF + - 66 4 | 77
similar to that commonlyaccepted for the cross- LgioHe
coupling reaction (Scheme 4). DMF 10 mol% BF, Et,0 25 7 96

Arylselenation of acetic anhydride with the use
of BuzSnSeAr. We used as acylating reagents also® As arylselenating agent was used arylselenolate anion obtained
acid anhydrides. Theyhave some advantagesver by reduction of an appropriate diaryl selenide wWithBH,.
acyl chlorides for they are cheeper and less aggressiveYield according to”F NMR data.
although considerably less reactive toward nucleo® Preparative yield70%.
philes.

Another approach to initiation of this reaction may

The analysis of published data showed that aCi%onsist in nucleophilic activation ef-FCG;H,SeSnBy.

anhydrides are commonly used in reactions withT Lo : o .
. : . he activation of organotin derivatives with th f
active nucleophiles, as samarium organoselenolat%s 9 atives with the use o

in HMPA [18] or titanocene organoselenolatds)]. ucleophilic assistance by fluoride ion is well known
Vet the moreacive acyl crordes react winh mich (2 2E] Honever n aur ease e presence of e
less reactive mercury arylselenolatfisd] and free h For i h i 100C
selenolg20]. In the lattercase the reaction is assisted [N€ Process. For instance, the reacttone at
by the presence of a bagal, 13]. in the presence of CsF was 1.5 times longer than
when the reaction occurred without .FThis fact
The conditions of reactions were selected using asvidences that the coordination of anhydride oxygen
a model arylselenation of acetic anhydride (Table 2)to tin atom is a significant factor for this reaction
The reaction progress was monitored B¥ NMR  (Scheme 5). It is an indirect indication that no free
spectroscopy. RSe anion forms in the reaction in the presence of

fluoride ion as has beegarlier presumed [21].
Scheme 5. i i . S ) )
A simpler version of this reaction is treating with

(CH,C0),0 +4-FCH SeSnBu; —~ 4FCH,SeCOCH,  acetic anhydride of arylselanolate anion obtained by
b I reduction of diaryl selenide with sodium tetrahydro-
8., ppm 257 037 borate (Scheme 6). Yet the selenoester yield in this
case is notably lower than in reactions with
At room temperature both in chloroform and DMF BusSnSeAr.
productlllu was not detected even after 24 h. The  acid anhydrides can be activated for the nucleo-
heating to 100C resulted in selenoestéiiu forma-  philic attack by complexing with the Lewiacids. We
tion although the reaction rate was sslbw. applied B etherate since it had been shown before
We succeeded in considerable acceleration of ththat it had efficiently catalyzed reaction of g&nSePh
reaction by applying as a cataly®dCL(PPh), in  with epoxides[27]. With the acetic anhydride Bf
DMF. Under thechosen conditions the arylselenation Et,0 also turned out to be very active. In contrast to

of acetic anhydride provided selenoedién in good catalysis with palladium complexes that requires
yield within 4 h. heating the reaction in the presence of ;8,0
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Table 3.'Hand"*C NMR spectra (CDG) of selenoesterBla -u

Compd. '"H NMR spectrum, 3, ppm C NMR spectrum,d., ppm
no.
llla [7.39m (3H), 7.61m (4H), 7.75(1H), 8.02H)|125.4 (C), 125.8 (CH)127.58(C), 127.67(CH), 130.64CH),

b

llc

d
e

[f

llig

lh

]
Ik
Il

Mm

llin

Illo

llip

llig

7.17 pseudot (2H), 7.54 d.d [2H,%] 8.72,
2J(*H-"F) 5.13 Hz], 7.61 m (3H), 7.94 r{2H)
7.17 pseudok (2H), 7.44 m (3H), 7.60 m (2H
7.96 d.d [2H,%) 8.72, 2(H-°F) 4.98 Hz]

7.14 pseudo{2H), 7.49 m (4H), 8.11 d.d [2H
%) 8.72, 2J(*H-"F) 5.08 Hz]

7.14 m (3H), 7.56 m (2H), 7.59 d (2H,8.73
Hz), 7.77 d (2H,J 8.73 Hz)

7.17 pseudo-t(2H), 7.62 d (2H,J 8.73 Hz),
7.76 d (2H,J 8.73 Hz) 7.96 d.d [2H3] 8.72,
2J(*H-"F) 5.01 Hz]

7.44 m (3H), 7.58 m (2H), 7.63 d (2H,8.72
Hz), 7.79 d (2H,J 8.72 Hz)

7.17 pseudot (2H), 7.62 d (2H,J 8.73 Hz),
7.76 d (2H,J 8.73 Hz) 7.96 d.d [2H3] 8.72,
2J(*H-"F) 5.01 Hz]

7.14 pseudot (2H), 7.54 d.d [2H,%] 8.72,
2J(*H-"F) 5.23 Hz], 8.05 d (2H,J 8.72 Hz),
8.31 d (2H,J 8.72 Hz)

7.45 m (6H), 7.61 m (4H), 8.03 $4H)

7.14 pseudot (4H), 7.55 d.d [4H,%] 8.72,
2J(*H-"F) 5.29 Hz], 8.01 s(4H)

7.46 m (3H), 7.63 m (2H), 7.89 d (2H,8.72
Hz), 8.23 d (2H,J 8.72 Hz)

7.14 pseudok (2H), 7.45 m (3H), 7.55d.d [2H
33 8.72, 2J(*H-"F) 5.21 Hz], 7.64 m (2H)
8.02 s (4H)

7.12 pseudck (4H), 7.49 d.d [4H,%) 8.72,
2J(*H-"F) 5.11 Hz], 8.11 m (2H), 8.23 r{2H)
7.16 pseudck (4H), 7.52 d.d [4H,%) 8.72,
2J(*H-'F) 5.15 Hz], 7.788.12 m (4H)
3.81 s (CH), 7.01 d (2H,J 8.72 Hz), 7.14
pseudot (4H), 7.49d.d [4H3 8.72 2J(*H-F)
5.11 Hz], 7.89 d (2H,J 8.72 Hz)

6.85d (1H, =CHCO, J 15.57Hz), 7.46 m
(6H), 7.57 m (2H), 7.65 m (2H), 7.67 d (2H
PhCHe, J 15.57 Hz)

132.98 (CH), 133.60 (CH), 135.88 (CH), 193.5 (CO)
117.45(CH), 124.29(C), 125.80(CH), 132.98(CH), 133.46
(CH), 134.85 (C), 135.88(CH), 161.08(C), 193.05 (CO)
116.11d [C® 4-FCH,,2J(3C_19F) 22.1Hz],125.52(C,
Ph),129.17 (¢, Ph),129.41 (Ph), 129.90 d [&, 4-FGH,,
3J(PC-'F) 9.6 Hz], 134.85 d [C, 4-FGH, “J(*°C-'F)
2.8 Hz], 136.30 (Ph), 166.12 d [C 4-FGH,, “J(**C-"F)
255.8 Hz], 191.79 (CO)

114.77(CH), 117.26(CH), 122.11(C), 124.29(C), 133.46
(CH), 138.53(CH), 161.08(C), 168.56(C), 193.67 (CO)
125.79(C), 128.46(CH), 128.87(CH), 128.96(CH), 129.22
(CH), 136.31(CH), 136.83(C), 139.73(C), 190.63 (CO)
117.45 d [G® 4-FGH,, “J(**C-"F) 22.0 Hz],124.82 (C,
4-CICH,), 129.17 (C, 4-CICH,), 129.41(4-CICH,), 129.62
d.d [C*® 4-FGH,, *J(**C-'°F) 9.6 Hz],134.89d [C, 4-FCH,,
“J(**C-"°F) 3.0 Hz],140.30(4-CIC;H,), 166.16 d[C, 4-FCGH,,
1J(*¥C-'F) 255.4 Hz], 192.19 (CO)

125.35(C), 128.67(CH), 128.96(C), 129.22(CH), 129.43
(CH), 132.22(CH), 136.25(CH), 137.25(C), 192.50 (CO)
117.49 d [G® 4-FGH,, “J(**C-"F) 22.0 Hz],124.81 (C,
4-BrCH,), 128.56 (C, 4-BrCH,), 129.41(4-BrC,H,), 129.62
d.d [C*® 4-FGH,, *J(®°C-"F) 9.6 Hz], 134.89 d [C,
4-FCH,, “J(*C-"F) 3.0 Hz], 138.30(4-BrCH,), 166.21 d
[C* 4-FCGH,, “J(**C-F) 256.0 Hz], 192.19 (CO)
117.45(CH), 122.38(CH), 124.29(C), 131.37(C), 133.46
(CH), 133.71(CH), 150.73(C), 161.01(C), 193.56 (CO)

125.42(C), 127.71(CH), 129.28(CH), 129.46(CH), 136.12
(CH), 142.32 (C), 189.11 (CO)

117.45(CH), 125.26(C), 131.39(C), 133.45(CH), 136.11
(CH), 161.08 (C), 189.51 (CO)

127.56(CH), 127.67(CH), 130.64(CH), 132.89(C), 133.60
(CH), 138.59 (CH), 140.11 (C), 167.30 (COCI), 183.24
(COSe)117.45(CH), 124.29(C), 127.58(C), 127.67(CH),

1130.64(CH), 131.91(C), 133.46(CH), 133.6 (CH),134.62
161.08 (C), 191.34 (CO)

116.29(CH), 123.76(C), 130.24(CH), 134.68(CH), 142.63
(C), 161.43 (C), 188.73 (CO)

55.67 (CH), 112.56(CH), 117.21(CH), 120.45(C), 124.46
(C), 133.46 (CH), 136.49 (CH), 161.13 (C), 165.97 (C),
193.5 (CO)

126.00(CH), 126.06(C), 128.46(CH), 128.84(C), 128.88
(CH), 129.23(CH), 130.77(CH), 133.61(CH), 135.71(CH),
140.91 (CH), 190.52 (CO)
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Table 3. 'Hand"*C NMR spectra(CDG) of selenoesterBla -u

Compd. '"H NMR spectrum, 3, ppm C NMR spectrum,d., ppm
no.

Nir |6.78d (1H, =CHC0,J 15.57 Hz), 7.11pseudo-}117.27(CH), 123.92(C), 128.34(CH), 128.47(CH), 133.01
(2H), 7.41m (3H), 7.54m (4H), 7.63d (2HCH), 135.71(CH), 152.52(CH), 161.33(C), 192.17 (CO)
PhCH=, J 15.57 Hz)
lls [6.88 d (1H,CH=CHCO, J 15.8 Hz), 7.45 m|124.01(CH), 125.47(C), 128.86(CH), 129.06(CH), 129.29
(3H, Ph), 7.57 m (2H, Ph), 7.61 d (1H|(CH), 129.54(CH), 135.48(CH), 137.18(CH), 139.80(C),
CH=CHCO, J15.8Hz),7.71d (2H4-NO,C,H,, | 148.38 (C), 190.43 (CO)

J 8.4 Hz), 8.25 d (2HA-NO,C,H,, J 8.4 Hz)
it |2.26 s (3H, CH), 7.31 m (3H), 7.61 m2H) [31.18 (CH), 127.75(C), 127.91(CH), 130.17(CH), 133.03
(CH), 198.52 (CO)

llu |2.23 s (3H, CH), 7.16 pseudot-(2H), 7.54 d.d31.18 (CH), 116.98 d [G® 4-FGH,, 2J(*°C-"F) 22.1 Hz],
[4H, %) 8.72, 2J(*H-'F) 5.40 Hz] 132.89 d [G° 4-FGH,, *J(**C-"F) 9.6 Hz], 133.45 d [C,
4-FCH,, “J(*C-'F) 2.8 Hz], 166.02 d [C, 4-FGH,,
1J(*C-*F) 255.8 Hz], 198.79 (CO)

Table 4. Melting points,”’Se (CHC}), *°F (CHCL) NMR and mass spectra of selenoesides-u

Compd.| mp, Bser Bk, Y/ Formuld Compd. | mp, Bser Bk, Y/ Formuld
no. °C ppm | ppm m/z no. °C ppm | ppm m/z
la 48 168 - 262 |C,H,0Se Ik 112 188 0.78| 482 |C,H,,F,0,Se
[15] i 39 192 - 324 |C H,CIOSe
b 51 172 | 8.64 | 280 |C,H,FOSe lm 110 186 0.76 | 464 |C,H,;;FO,Se
lllc 52 170 - 280 |C,;HFOSe ln - 196 0.64| 482 |C,H,,F,0,Se
ld 55 173 | 8.69, | 298 |C,HsF,0Se lllo - 201 0.55| 342 |C,H,CIFO,S¢
0.56 llp 38 162 | -0.32| 310 |C,H,,FOSe

llle 49 174 - 296 |C,H,ClOSe | llig 42 154 - 288 |C.H,,0Se
[16] [31]
nf 53 178 | 0.44 | 314 |C,H,CIFOSé&| lir 44 158 0.12| 306 |C,H,,FOSe
llg 55 174 - 340 |C,;HBrOSe | llis 84 161 - 333 [C;sHNO;Se
[15] [t - 201 - 200 |CgHg0Se
llh 60 179 | 0.39 | 358 |C,;HBrFOS€| [32]
i 89 184 | 1.22 | 325 |C,;H,FNO,Se| lllu - 204 0.37| 218 |CgH,FOSe
j 106 185 - 446 |C,H.,0,Se

2 The molecular ion is given for a molecule containing the most abundant natural i$88epe
® The molecular ion is given for a molecule containing the most abundant natural iSo8ipe
° The molecular ion is given for a molecule containing the most abundant natural i€&Bspe

affords selenoester within the same time rabm etherate as catalyst. Catalysis with palladium
temperature. complexes requires mordgid conditions, and the

Thus we considered three possible approaches fyesence in the reaction medium of fluoride ions
the reaction of acetic anhydride withributyltin ~ Nampers the reactiorourse.
arylselenolates: catalysis with palladium complexes,
nucleophilic activation of tributyltin aryl selenides EXPERIMENTAL
with fluoride ion, andelectrophilic activation of the 1 77 _
acetic anhydride for nucleophilic attack with the %Sn and’’Se NMR spectra were registered from
Lewis acids (BR-Et,0). The optimal procedure for chloroform solutions on spectrometer Bruker WP-200
this reaction consists in the use of boron trifluorideSY at operating frequencieg4.6 and 38.19 MHz
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respectively.’®F NMR spectra were recorded from in 1 ml of anhydrous solvent was added 1 mmol
solutions in chloroform, DMF, or THF on Bruker (0.464 g) of 4-FGH,SeSnBy in 1 ml of anhydrous
WP-200 SY and Bruker AMX-400 instruments at solvent. The reaction conditions are listed in Table 3.
operating frequenciesl88.3 and 376.5 MHz re- After the end of the reaction the reaction mixture was
spectively. The resonance stabilization wasfPerformepoured into KF solution and extracted with benzene.
on D,0 as externalock. Chemical shifts of''%Sn,  The organic extract was filtered, dried on J$&),,
"’Se, and!°F were measured relative to externalthe solvent was removed in a vacuum. Téeleno-
references MgSn, PRSe, and fluorobenzene ester was purified by column chromatography on
respectively.*H and *C NMR spectra were obtained SiO,, eluent hexane + 5% OCHClI,.

in CDCl; solutions on spectrometer Bruker AMX-400  potion of acetic anhydride with BuSnSeAr

at operating frequencied00.13 ‘and 100.5 MHZ ca5)0764 by PACL(PPh,),. To a solution of 1 mmol
respectively. Mass spectra were measured on Kratq® 107 g) ofacetic anhydride in 1 ml of anhydrous

MS 890 instrument. DMF and 1 mol% (0.01 mmol, 0.007 g) of

All reactions were carried out under inert nitrogenPdCh(PPhy), in a Schlenk vessel equipped with a
atmosphere. The workup of reaction mixtures did nofmagneticstirrer in anargon flow was added 1 mmol
require inert atmosphere. Chloroform was dried by(0.464 g) of 4-FGH,SeSnBy in 1 ml of anhydrous
distillation over BO;, DMF was distilled over Cail ~ DMF. The reaction mixture was stirred for 4 h at
All the solvents were distilled under nitrogen just100°C. Further workup was performed as in the
before use. Pd(PPh), [28] and PdCL(PPhy), [29]  Previous experiment. The yield of selenoestdu
were prepared by knowprocedures. Tributyltin aryl 0.196 g (90%).
selenides were obtained by reaction betweegSBy Reaction of acetic anhydride with Bu,SnSeAr in
and ArSeSeAr in benzene under daylige0]. the presence of inorganidluorides. To a solution of
1 mmol (0.102 g) ofacetic anhydride in 1 ml of
hydrous solvent and 2 mm¢0.304 g) of CsF [or
mmol (0.116 g) of KF and 10nol% (0.1 mmol,

g 00228 g) ofbenzyltriethylammonium chloride] in a
Schlenk vessel equipped with a magnedtarer was
added in an argon flow 1 mmo(0.464 g) of
4-FGH,SeSnBy in 1 ml of anhydrousDMF. The

Reaction of acyl chlorides and BySnSeAr.
General procedure for selenoesters synthesis. To %{1
solution of 1 mmol of acyl chloride in 1 ml of
anhydrous chloroform in &chlenk vessel was adde
1 mmol (0.85mmol in reaction with acyl chloridég)
of BugSnSeAr in 1 ml ofchloroform. In thesynthesis

f di i len tHj, k, n : ) . :
golgéfounbf)?t;t?ndm%? gf %Zgﬁgé& in 2 rmagf léﬁﬁgo? reaction conditions are indicated in Table Rurther

form. Thereaction mixture was stirred for 1.5 h, and workup was performed as in the previous method.

the solvent was removed in a vacuum. The residue Reaction of acetic anhydride with BSnSeAr in
was diluted with 5 ml of acetone and poured into KFthe presence of boron trifluoride etherate. To a
solution. On extraction wittbenzene the organic layer solution of 1 mmol (0.102 g) oficetic anhydride in
was filtered, dried with Ng50O,, and the solvent was 1 ml of anhydrous solvent and ¥f0l% of BF;-Et,0
evaporated. The residue was recrystallized fromn a Schlenk vessel equipped with a magneticrer
hexane (compoundslla -k, p-s) or subjected to was added in an argon flow 1 mmg@0.464 g) of
column chromatography (compounél$n, o, t, u).  4-FGH,SeSnBy in 1 ml of anhydrousDMF. The
Monoselenoester of terephthalic acitlll was mixture was kept for 7 h atoom temperature.
separated by recrystallization of the residue afteFurther workup was performed as in the previous
distillation of the solvent from the reactiomixture. method.Yield of selenoestefllu 0,192 g (88%).

The spectral data and physical constants of com- Reaction of acetic anhydride with (4-FGH,Se)

pounds obtained are given in Tables 3, 4. and NaBH,. To a solution of 1 mmol (0.348 g) of
Sé,Sé-Diphenylselenoester of 1,4-benzenedi- (4-FC;H,Se), in 4 ml of anhydrous THF containing
carboxylic acid (lllj). Found, %: Se 36.21. 15% of ethanol in a two-neck flask equipped with a
C,oH140,Se,. Calculated, %: Se35.55. condenser was added atirring under argoratmo-
sphere finely ground NaBHtill the solution get
] colorless (about 0.1 g). Then to the solution was
éﬂfcr:ﬁ:g;”%% Fggznsd,?‘;/o. Se 22.94. {fH1NO;Se. added 2 mmol0.204 g) ofaceticanhydride, and the
o o mixture was boiled for 4 h. On completion of the
Reaction of acetic anhydride with BySnSeAr. reaction the reaction mixture was poured into water
To a solution of 1 mmol (0.102 g) @fcetic anhydride and extracted with benzene. The extract was dried

(Z)-3-(4-Nitrophenyl)-Se-phenyl-2-propene-
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with Na,SO,, the solvent was removed in a vacuum.
The selenoester was purified by column chromatod6.

TRIBUTYLTIN ARYL SELENIDES

graphy on SiQ, eluent hexane + 5% 0CHCI;.
Yield of selenoestelllu 0.307 g (70% according to
19 NMR data 77%).

10.

11.

12.

13.

14.

15.
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