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ABSTRACT. Nitroalcohols were prepared by a subtitution reaction from the corresponding bromoal-
cohols. The second nitro group was introduced via different methods depending on the carbon chain
length. 3,3-Dinitro-1-propanol was obtained by an intramolecular varient of the alkaline nitration method.
Whereas 5,5-dinitro-1-pentanol was given by the catalytic oxidative nitration. 3,3-Dinitro-1-propanol and
5,5-dinitro-1-pentanol were converted to 3,3-dinitro-1,6-hexanediol and 4,4-dinitro-1,8-octanediol via Mi-
chael reaction with acrolein followed by the reduction of the resulting aldehydes. Acetyl group was a
good protecting group for the substitution reaction while THP was for the catalytic oxidative nitration.
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2,2-Dinitro-1,3-propanediol> nitromethaneel]
7] ZANA EIZ YU, NaS0p KeFe(CN)E
7hehe ARYEel VEeR Yigor R4 JER

Zlgk § 718 IEFA AL E FAH Yt
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22-dinitro-1,4-butanediol® 3,3-dinitro-1,6-hexane-
diol®] AL Scheme 1) 93 15-pentanediol =
el 22-dinitro-1,6-hexanediol®}  44-dinitro-1,8-
ottanediol®) §432 Scheme 2° 2dct

¥ H

A9l A% EF(IR)}E NICOLET ANALYTICAL
INSTRUMENTS 10MX Spectrophotometer(FT-IR)
& AM-Ee Pt A A7) E A% E](H-
NMR)-2 Varian EM360L(60 MHz) Spectrometer®
Ag3te] gl TMSE EFERE 32 CDCLE
4o 2 2148t ppmit-E Eisich

Dichloromethane, alcohols $¢] #-& £ujs o
whel Aaugloz AHAsle] AlgsiAck
Diol, NaNO; 53 7-& Ajek2 Aldrich Chem. Co.
o F]lsted ALg-slsict 22l 3,3-dinitropropyl
acetate®?} 5-bromo-l-pentanol’e 7]& uhe®
A sty B gole 2= Silica gel 670~
230 mesh), Aluminium oxide active, neutral(70~
230 mesh)= f-eldg AH-&3tdch

2,2-Dinitro-1,4-butanediol®} #Md. 33-Dinitrop-
ropyl acetate 0.5g3 DMFo} 5o]3 35% formal-
dehyde 04g< 7hste] mgicl $l9] EE
004 m! EtNE H713le] 20A17F F<F kg ¥
022 ZAgc). £389E dichloromethane 2.2
22317 §7)%L anhydrous MgS0,2 HAF4]3)
c}. o]7% oFsle] SoiE AAY ¥ P2E0E
232 28t 025 g(43%)2 2.2-dinitro-4-ace-

toxy-1-butanol& <dglch o] AYE 025g¢ 2mf
methanolol] 5¢]3 0.05 mi¢) c-HCI& 718t 60~
65°Coll 4 overnight reflux® ¥ 2ol& AAsz
BazobE 192 Fe| 5o 018 g88%)2) 22-di-
nitro-1,4-butanediol-& A}k

TH-NMR(CDCl;+ Acetone~dg); $=2.8(t, 2H), 3.8
(t, 2H), 4.2(bs, 1H), 4.5(s, 2H), 5.0(bs, 1H) ppm.

6-Acetoxy-4,4-dinitrohexanal®] B, 3,3-Dinit-
ropropyl acetate 0.5 g®} 0.34 m/2] acroleing 5mi
methanold] %91 ¥ A-2d4 0.07g2] potassium
carbonate® 7}t 1247 F<b muMge} WS
F73n §ol& AMA3 0.35g(60%)2] WHES
it

'H-NMR(CDCL;); $=2.0(s, 3H), 2.8(m, 6H), 4.2(¢,
2H), 9.7(s, 1H) ppm. '

3,3-Dinitro-1,6-hexanediol®| . 6-Acetoxy-4.
4-dinitrohexanal 0.35 goll 0.19 g} sodium borohy-
drideg 713} 42]7F SqF wubgt ¥ base 4fef¢l
4] dichloromethane & . #2312 #7|%< anhyd-
rous Na,SO,2 22471k 4ulg A3 30%
EtOAc/hexane 2.8 {RBRE =3l 029
ANEE 2k 99 AAE 02g8 HA Smd
methanolel} 50| 2 0.03mf c-HCIE 713t 60~65
Coll 4 24417 ¥t mild refluxsts] W& F37
217}, 4o 8 AAHT 40% EtOAc/hexanel Z
HAzolE Rl 015g9] ALEL I}

'H-NMR(DMSO-de); §=12~16(m, 2H), 25~28
(m, 4H), 33~3.6(m, 4H), 46(;, 1H), 48{, 1H) ppm.

5-Nitropentyl acetate®| $H4. Sodium nitrite(26.1
g 0378 mol)E 12m/ H 0%} 150mé DMSO2] &3
Lol Wi FU3A 5 W7 ZiHg) Sodium
nitrite7} 13| Fow 395 g(0.189 moh)2] 5-bromo-
pentyl acetateZ 7}ated AolA of BA[} F<t
aubgc), ubge] Bl 2% 4] d5EE W
dichloromethane.2 2 &%t ¥ anhydrous MgSO.&
#7138 A2t oA o} AL sl Lo
A7 F 20% EtOAc/hexaneo® {ASalE 13
B3l 27 5(82%)2] S-nitropentyl acetate® it}

'H-NMR; §=13~2.0(m, 6H), 2.0(s, 3H), 4.0(t, 2H),
444, 2H) ppm.

S-Nitropentyl THP ether® M. S5-Nitropentyl
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acetate(50 g, 0.286 mol)2} 500/ methanol® W1t
ksl 35% HCl 10mis 718l 60~65°C2)
SEE RFASHAL o 244)7} F<F mild reflux gk
w3-g s 403 AAY F 2% EtOAc/he-
xane2 2 FAR oL 2 s}s}ed 355(92%)2] S-nitro-
pentanol$ 2%tk ThAl 30 20225 mol)2) Snitrope-
ntanol3} 38 g(0.451 moD)2} dihydropyrane, 12]3
300 dichloromethane8 11°] rb.oll $32 ice coo-
lingg}\ A p-toluenesulfonic acid 86 g(0.045 mol)&-
7hE ¥ MAE] degor Pojmalwg o 3x7H
S @k vkge] Bym 2, saturated sodium
bicarbonate, brine22 7} MelE: F {2
anhydrous Na,SO2 Hzste oatn 713}s}o)
4o§& AAF % dichloromethane 0.2 I3 ZvlE
2=l 30.8 g(63%)¢l S5-nitropentyl THP ether&
dgic)

H-NMR(CDCly); §=16~2m, 12H), 32~4.0(m,
4H), 44¢, 2H), 45(bs, 1H) ppm.

5,5-Dinitropentyl THP ether] $14. NaOH(22.7
g 0568 moDE ¥ 110me] B2 %9 ¥ 308¢g
(0142 mol)8] 5-nitro-pentyl THP etherg 7}3}e
ddaA 5& gzt Zuich o7]e) o4 110
mi2] Eoll %41 49 g(0.710 mol)2] NaNQ,, 45 mi2)
Zoll %9 93g0028mole] KFe(CN)ssh 405 g
(0.270 moh)®] 25§ Na,S;0.F ice cooling3ld ] <
F84 7HE ¥ FY LEoiM 308 F3 2
I o] A2 224)7F o amuigich whgol
B pH>5¢l 4 ether® %% ©}-& anhydrous
MgSO,2 7123l «stz, 3}shstel etherd A
2% ¥ 10% EA /n-Hex2 2 F322rlE T8l 7 51
22 g(59%)2) 55-dinitropentyl THP ether& a4t}

'H-NMR(CDCL); $=16(m, 10H), 25(q, 2H), 32
~40(m, 4H), 45(bs. 1H), 6.2(t, 1H) ppm.

2,2-Dinitro-1,6-hexanediol®| $}4. 22-Dinitro-
14-butanediol & A+ FLF Wy o= 55-dinitro-
pentyl THP ether2%-E] =44}2) 2,2-dinitro-1,6-he-
xanediol& A4ic).

'H-NMR(CDCl,+ Acetone-ds); 6=13~17(m, 4
H), 2.6(t, 2H), 32(bs, L1H), 3.6(t, 2H), 4.4(s, 2H),
5.0(bs, 1H) ppm.

4,4-Dinitro-8-tetrahydropyranyloxyoctanal® &
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M. 6-Acetoxy-4 4-dinitrohexanal-¢ & Fdg
Wgo 2 55 dinitropentyl THP ether24-€] oAl
2] 44-dinitro-8-tetrahydropyranyloxyoctanal-g& &
Aol

'H-NMR(CDChy); §=12~20m, 10H), 24~2.7
(m, 6H), 3.2~4.0(m, 4H), 4.5(bs, 1H), 9.6(s, 1H)
ppm.

4,4-Dinitro-1,8-octanediol2] 14, 3,3-Dinitro-1,
6-hexanediol 2 ¢+ St Wle 2 4,4-dinifro-8-
tetrahydropyranyloxyoctanal 2 5-€] o 4ke] 4 4.di-
nitro-1,8-octanediol & 34l sldct.

'H-NMR(CDCly); 8=13~18(m, 6H), 24~28
(m, 6H), 3.7(t, 4H) ppm.

IR(neat); 3350, 2950, 1570, 1330cm L

4 &

49322 Y 4 v g2 dinitro o,0-
diold 4% 4 ek AA JEZ7) 4l
bromo alcohole] NaNQ,9} WHg-sh= x| ghuls-g
o] $3ld X FHA UER7) %]l 37| 2Re4
N2,S,0:3 K:Fe(CN)s& 4b#AlZ 3}e] NaNOQ,o}
RhE-A] 7] AbEe] e R} wg2 o84t G
Aol 2N Holwkg-g o] 8¥ § 9k 3=
E4] 997 =3¢ dinitro alcoholol EE-<tu)3)
=8 7kl FS&A) of"7lE E4)37v acro-
leing Michael acceptors k= Michael H}-¢0 2
A3 =E V- ¥ NaBH,E #3l o84
ZEH7)E £1])3he Wlg o)&-3le clokgt dini-
tro aw-diolE AL & ek

& AFE FYStaTs 72 A o
9 o)Fe) Hore ol BAE =g

g & F ¥
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