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Abstract - A series of 3-nitrochromans, including a 3-phenyl-2-nitrodihydro-
naphtho[2,1-b]pyran, were synthesized in good yields by selective reduction
of the corresponding 3-nitrochromenes using sodium borohydride in methanolic

tetrahydrofuran,

Although the synthesesl-s and biological activitye' of 3-nitrochromenes have attracted significant
attention in recent years, the corresponding saturated analogs, the 3-nitrochromans, have

virtually been igrlored7»3. This is, in part, due to the fact that conventional techniques for

the preparation of chromans from the corresponding chromenes® 10 using catalytic hydrogenation

or hydride reduction, always resulted in the formation of chromanamines® 1,12, Consequently,

most of the nitrochromans described to date have the nitro group attached to the arcmatic ring7;
the only exception being some intermediates in the synthesis of 3-aminoflavans,® and a 2-methyl-

3-ni trochroman’?,

14 .25

Our continued interest in the chemistry of nitroalkenes and the chemoselective reduction of

26-28 Lrompted us to investigate the reduction of a series of a%-nitro-

a,8-unsaturated compounds
chromenes. We found that 2-phenyl-3-nitro-2H-1-benzopyrans are readily reduced to the correspond-
ing 2-phenyl-3-nitro-3,4-dihydro-2H-1-benzopyran at room temperature using sodium borohydride in a
mixed solvent system of methanol-tetrahydrofuran (1:10, v/v). Methanol apparently reacts with
sodium borohydride to form methoxyborohydride species which effectively reduce the nitro-
chromenes??. The reactions are facile and generally produce good yields of a single product.

The high stereoselectivity of the reaction was confirmed by the fact that the 'H mmr spectra of
all of the products display only the characteristic feature (J;,3~7 Hz) typical of trans-
chromans'2:2%, In addition, only single carbon resonances were observed for the chroman ring.

In the case of dihydronaphthol2,1-b]pyran derivative, 6, however, pairs of resonances were
cbserved in the '*C-rmr spectrum of the chroman ring presumably due to a mixture of cis and trans

isomers, QOur results are sumparized in Table 1 and II.
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EXPERIMENTAL

Melting points were determined in capillary tubes on a Mel-Temp melting point apparatus and are
uncorrected. The 'H and '°C rmr spectra were obtained on JEOL-FX90Q spectrometer using, unless
otherwise specified, deuteriochloroform as the solvent and are referenced to TMS as the internal
standard, Elemental analyses were performed by Galbraith Laboratories, Inc., Knoxville, TN,

General Procedure for the Synthesis of 2-Hlalyl-as-nitmclum, 3a-f and 5.

A mixture of B-nitrostyrene (10 mmol) and o-hydroxybenzaldehyde (30 mmol) was placed in an
Erlemmeyer flask and warmed on an oil bath until melted, a catalytic amount of triethylamine (1.5
mmol) was adder, and the reaction mixture was left at room temperature for 20 h. The mixture was
then dissolved in dichloromethane and adsorbed on basic alumina (to retain the unreacted
o-hydroxybenzaldehyde), The alumina was then charged on a silica gel columm, The faster moving
spot, monitored by its color, was ocbtained in a (2-5%) ether/petroleum ether eluant and then

recrystallized from methanol,

— 1648 —




6791

Table 1

Physical and Analytical Data for Compounds 4a-f and 6

Analyses (X}

Compound R, Ry Ry Yield® M.p Molecular Calcd/Found
No [%] [°C] Formula c H

4a H H H 65 170-171P CgHy 505 70.59 5.10

- 70.23 5.16

&b i oc; K 82 205-2067 CraHpsN0, 67.37 5.26

67.37 5.4ty

4e H H cl 80 126° €, 5H, » C1NO, 62.19 4,14

- 61.92 4.24

4d H H N0, 51 174-175% C15th 2N, 05 60.00 4.00

59,73 3.79

e OCHs H R 67 143-1440 CyqHy, N0 66.47 6.12

66.28 6.03

4f OCHs OH; H 819 147-148° CaoHy 3N0g 64034 6.17

63.96 5.91

5 - - - 85 183-184 CraHy 5 N0y 74.75 4,92

74.35 5.13

aTsplated and unoptimized vields.
bRecrystalli.zation solvent: methanol.
CRecrystallization solvent: diethyl ether.

dpue to the moderate solubility of the chromene, 50 ml of solvent was used and the reaction time was 55 min.
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Compound
No 21
ba 5.42
(dsJ2,3=7.9HZ,1H)
4b 5.56
(d:Jz '3=7-OHZ,1H)
4 5.48
(d,J2’3=7.5Hz,1H)
4d 5.47
(d,J2,3= 7.2Hz \1H)
4d 5.47
(d,Jy 3= 7.2Hz, 1H)
(d,J, ,3=8.3HZ,1H)
4F 5.50

(d,Jq ,3=6.0Hz, TH)

Table 11

Proton and Carbon Chemical Shifts for Compounds 4a-f"

1H-NMR & (ppm)
3H 4-H
5.13 3.47
(m, 1H) (m, ZH)

5.05 3.42
(m, 1H) (m, 2H)

5.02 3.37
(@ ")y {(m,2H)

5.02 3.40
(m, 184, Ar-H)

5.02 3.40
(m,1
(m, ¥H) (m,2H)

5.35 3.42
(m, 1H) (m, ZH)

Other signals
T 74-6.9
(ml 9H,Ar—]-[)

3.85 F.7-6.7
(s, 3H,0CH;) (m,8H,Ar-H)

7.5-6.8
(m, 8H,Ar-H)

7.7-6.8

7.7-6.8

(q,44,2%0ChH; ) (t,6H, 2xCHy )
7.4-6,7(m, T, Ar-H)

4,05 4.03
(q-ZH!OCHZ) (CJ,ZH.OCHQ)
3.78 1.30
{s,3H,001y) (t,6H,dHy)

7.1-6.75(m, 64, Ar-H)

2-C
78.05

77.97

78.02

78.32

78.32

78.97

13C-MR & (ppm)

3-C
84.03

83.74

83.33

82.35

82.35

84.69

4-C
29.83

28.86

28.94

27.96

27.96

Other Signals

56.08(0CH; )

64.56(0CH, )

15.73(CHy) 65.89(0CH,)
56.85(0CH; )65.81 (OCH, )

APR spectra were recorded in deuteriochloroform except for 4f which was obtained at 45°C in deuterioacetome.
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General Procedure for the Synthesis of 2-Pheny]l-2-Nitrochromanes 4a-f and 6.

-

The reduction of 3-phenyl-2-nitro-3H-naphtho[2,1]pyran, 5, is representative of the procedure
employed, Naphtho[2,1-blpyran, § (2 mmel, 0.606 g) was weighed in an Erlemmeyer flask containing
a magnetic stirring bar and then 100 wl of a mixed solvent system of tetrahydrofuran-methanol
(10:1, w/v) was added at room temperature. Sodium borohydride (2.5 mmol, 0,095 g) was added, in
four portions, to the well stirred solution. A wildly exothermic reaction ensued with the gradual
disappearance of the vellow coloration (nitrochromene). The reaction mixture was stirred for 20
min at room temperature and then quenched with water (30 ml)., The wolatile solvents were removed
on a rotary evaporator and the aqueous suspension was extracted with dichloromethane (4 x 30 ml).
The combined organic layers were wahsed with brine, dried over anhydrous magnesium sulfate, and
the solvent removed under reduced pressure. Recrystallization of the crude product from ether
afforded 6 (0.518 g, 85%), mp 183-184°C; H wmr (CIK13) &: 7.9-7.1 (m,11H,Ar-H), 5.47 (d,J=7.2 Hz,
1H, C-3H), 5.32 (m, 1H, C-2H), 3.67 (m, 24, C-1H), 13C mmw (CDCly) &: 84.41 and 82.60 (C-2); 77.94
and 76,23 (C-3); 27.07 and 25.42 (C-1). Anal. Calcd. for CpgH;sNOy; G, 74.75; H, 4,92; N, 4.59,
Found: €, 74.35; H, 5.13; N, 4,40,
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