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SYNTHESIS AND REACTIONS OF SUBSTITUTED NITRO-ALLYLATING REAGENTS
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Summarz Nitro-cyclohexenylation and O~phenyl-nitro-allylation of nucleophilic centres are
achieved (see 11-16) with the nitrosllyl pivalates 2 and 5, and with the chloride 3, which

are 1in turn prepared from the diols 9 and 10, respectively.

)

multi-coupling reagent4). It reacts selectively with two different nucleophiles Nu] and Nu

We recently reportedz’3 that NPP 1 (2-n1tro-3-pivaloyloxy-propene) can be used as a

2to
give nitro-compounds of type 6 and 7 (R=R'=H). The nucleophile Nu] can be of very high reacti-

vity (alkyl-, vinyl-, aryllithium) ’, of moderate reactivity (11thium ketone or ester enol-
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3), as well as of low reactivity (thiols, indoles, secondary am1nes)]’2) Since the nitro

ates)
group 1s amenable to transformation 1nto many other functional groupssa), the reagent corre-
sponds to the az/az'-synthon 8, R=R'=H

We now report the synthesis and some reactions of the NPP derivatives and analogues 2, 3,
and 5 The original attempts to prepare these compounds were unsuccessful, but they are now
ava11ab1e5b) in order (1) to extend the scope of the method, (11) to see whether the sluggish
electrophile n1trocyc1ohexene6) could be activated by a leaving group as present i1n 2 and 3,
and (111) to obtain information about the mechanism of the nitro-allylation

The 2-n1tro-3-pivaloyloxy-cyclohexene 2 1s synthesized from the d1o]7) 9 by treatment
first with DCC to give 4 which 1s eserified with pivalic anhydride The 2-nitro-3-chloro-
cyclohexene (3) 1s obtained from 4 and thionyl chloride Finally, the open-chain, diastereo-
merically pure E-2-nitro-1-phenyl-3-pivaloyloxy-propene (5) 1s prepared from the readily
ava11ab1e8) (R*,R*)- or l;n1trod1o19) 10a If 1s esterified with pivaloyl chloride to give 10b,
from which pivalic acid 1s smoothly eliminated with sodium acetate For yields, conditions of
preparation, and physical data of 2-5 and 10, and of the products from them, see the accom-
panying table

Our experience with the three new nitro-allylating reagents 2, 3, and 5 may be summar-
1sed as follows. (1) The pivaloyloxy-nitro-cyclohexene 2 reacts well with strong nuc]eoph11es6)
such as alkyllithiums (see 11), aryllithiums (see 12), and l1thio-dithianes (see 13), and also
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with N-methyl-aniline (—14), while 1ndoles do not add even at 80°c. (11) The chloro-nitro-
cyclohexene 3 on the other hand 1s not expected to nitro-allylate the above mentioned metal
der1vat1ves]:3’]o) but 1t furnishes the adduct 15 with N-methy11ndo]e6). (111) Addition of
butyll1thium to the phenyl-derivative 5 yields the nitroolefin 16, a result compatible with
1-4.11) (1v) Addition of a second nucleo-
1-3,5,12) Thus,

heating of the nitroolefin 16 with 2,3-dimethylbutadiene produces the piels-alder adduct 17 as

the addition/elimination mechanism proposed earlier
ph1le or further functionalisations of the products of type 6 1s possible

a 3 2 mxture of two diastereoisomers 1n high y1eld Another example of a product arising from
multi-coupling 1s the nitroketone 18 obtained from 16 and tr1methy1511yloxy-cyc1ohexene]3)

Table  Compounds 2-5, 10 and products 11-18 of type 6 and 7
The y1elds given are those of materials purified by f1ash—chromatographyﬂ4)from 10 mmolar runs
Recrystallisation or bulb to bulb distillation furnished analytically pure samples All spec-
troscopic data are compatible with the structures shown in the formulae Melting points, bo1l-
ing points, as well as the ]H-NMR shifts (8[ppml),coupling constants J(Hzl,and multiplicities

of the olefinic (o) or single allylic (a) hydrogen(s) are listed

2 mp 22°, bp 110%/107° mm, §,=751,t,J=4Hz, 8, =587, m 95% from 4 and excess
pivalic anhydride, 100°C, 0 75 h, cat amount BF3 EtOEt.

m.p. 23 5% b p 50°C/107° mm, 8, =73, m; 6, =521, br s, 8% from 4 and excess
thionyl chloride 1n refluxing benzene, 1 h

60 =732, t,Jd =4 Hz, Ga =4 75, br s, 70% from 9 and 1 1 equiv. dicyclohexylcarbodi-
mmide (DCC) n dioxane, cat amount Cu(I)C1, 24 h, r t , cf 5b)

mp 69°C; 60 =8 35, s, da =518, br s, 95% from 10b and dry powdered sodium acetate

lewo

| &

{on

(1 5 equiv.) in dry ether, 18 h, r t,
10bmp 69°C, 8(a-CcHg) = 6 16, d, J = 10 Hz, 8(2H,a-0) = 4.19, d, J = 6 Hz, 95% from 10a,
excess pivaloyl chloride 1n refluxing CH2C12.
b p2)68°C/0 02 mm, 8 =710, t, J = 3 Hz, 92% from 2 and n-BuL1 1n THF at -100°C for 1 h,
cf

—_
—_

12 mp 58°C, 6, =740, t, J = 4 Hz, 89% from 2 and bromobenzene, cf 2)

13 mp 155°C, 60 =708, t,J =4 Hz, 63% from 2 and phenyldithiane, cf 3), -100°C, 3 h, THF

14 yellow 011; Ga =5 00, m, 66% from 2 and N-methyl-aniline, 6 d, 1n THF, 50°¢C

15 mp 71°%, 60 =725, t, J =4 Hz, 47% from 3 and N-methylindole, 40 h in refluxing
benzene

16 70°C/10-5 mm, 60(015 to N02) = 6.4, m, Go(trans) =55, br s, 92% from n-BuL1, THF, 1 h,
-100%, cf 2)

17 170°C/0 05 mm, 89% from 16 and excess refluxing 2,3-dimethy1-1,3-butadiene and a trace

hydroquinone, 40 h

18 1400C/10'4 mm, 45% from 16 and cyclohexanone s11yl eno]ether/SnC14/-78°C, 3 1 mxture of
drastereomers, main 1somer ]H-NMR benzylic CH 6=3 65 (t, 7 Hz), minor 1somer 1H-NMR
benzyl1c CH 6=3 50 (t, 7 Hz), cf 1),
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