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Fig.1- Absorption spectral change of 'a 1.73x10"* mol-dm™3 solution

Irradiation times:
A; 0, B; 55, C; 10s, D; 15s, E; 205,
K; 21.7 min, L; 24.3min, M; 27.7 min
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Fig.2 Absorption spectral change of a 2.6x107°mol.

dm™3 solution of authentic [2a) in DMF upon pho-

toirradiation . '
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Fig.3 Plots of [2a~c) vs. irradiation time for the pho-
toreactions of [7a~c] in DMF

The concentrations were as follows:
[12]=1.73x10"*mol-dm™3
[1b)=8.24x10"°mol+-dm™
[1c¢)=1.26x10"*mol-dm™3

Table 1 The concentration of [2a) at a given reaction
time during the photoreactions of [7a] in DMF

[1a] The concentration of [2 a] (mol+dm™%)a
Irrddiation time

(mol-

dm™%) llmin 30 min 90min
1.65x107* 1.16x10™* 0 0
1.63x107% 8.15x107* 1.14%x1073 0
4.75x1072 9.12x107* 4.56x107* 4.56x107%

a) The concentration was determined “spectrophotome-
trically.
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(3a) PAto Rishmdh &b c L ##{EL T\ %5, DMF
b T o Y R I v Tik [7a] 28 1.8x10™?mol-dm™® (f
MRS [(2a) OBEWT5 &£ 1.3X10™mol -dm™®) @ FEH

0.6F (a
8 {]‘q B
=
2
g
< 0.2
0
260 350 400
Wavelength/nm

2.0F T
> D

1.5+
3
=]
|
s L.0r
a
<

0.5L

0
200 300 400

Wavelength/nm

Fig.4 Ansorption spectral change of a 1.73x107*mol-
dm™ solution of d{-[7d] in cyclohexane upon pho-
toirradiation )

Irradiation times:
A; 0, B; 10s, C; 20s, D; 15min
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Fig.5 Absorption spectral change of a 4.76%10™*mol-dm™3 solution of meso—[f d] in DMF upon photoirradiation

Irradiation times:

A; 0, B; 20s, C; 40s, D; 1min, E; 10 min, F; 20 min, G; 30 min, H; 40 min
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Fig.6 Absorption spectral change of a 6.48x107°mol-
dm™3 solution of #rans-[2d] in DMF upon photoir-
radiation

Irradiation times (min):
A; 0, B; 1.5, C; 2.5, D; 33

WG R 270nm TH D, BNA-7 b A ORMEZELD
b bRy v ~F Y VR T dI-[1d) ORILA = 2
P ADELER 4R T . meso-[1d] Tk DMF Fijith
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>c—c< * B >c-—c< + R 2

NOz NOz

>c—c - >g—?< + NOZ (3)
l!lofr!.lﬁz NOz2

Se—ed s Ye=c{ 4 w0y W
NO, (2a-d)
Scheme 2
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ORISR OWTIR T Sh AhREEERT S Z LAREIh
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BT5 &, (b, c) B roHENELES bRIGHED (22 &%

D SRR FALEELTEWDT, DMFEEbO (2a~c) OXRE
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—7H, dlwovTik Ero BUSI—BIC STAFF R TLIIe
DT, meso- % LV di-[1d). & d oA trans-[2d] BAR
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12) # HEE, BOE W, Bk, 41, 667(1983).
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14) K. Schwetlick, Angew. Chem., 72, 208(1960).
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(2a-c) WT= b e A B CRBFILAY (Pa~d) % FRKCER
LR CHs F%0 DMF ¥ CitER LT [2a~c) ZEMPBIEASE [Ba
ulH + -(CHz-N\CHO)Z ~c] REBERBTLI RS, <vEvol 5ikRitsko
R; @.@ T T O BT [(2a~c) © [3a~c] ~DIBTILE
(3a~c) Zhignd, [Ta~clind [(2a~c] ~OEERITIEFICTE
Scheme 3

meso-[1d] 0 HEHE cis-(2d] PAERL T 5 WEEEI L E
Vo ZOZ LA 2 0FIR(4) T &R ERERRFO N
FREHEDS cis-(2d] DEPRICHFIRAMCEIS Z EEFRLT
B, BED Exe RIS IV % BRI HO RIEHRY & i3
THHBDEHRENTVEDICHETHS EELBHREY,

v trans-[2d]
H H - !
=), i~
NO,NO; Y v
dl-, [14] -
. BT LT T TG wa)
cis-[2d] 3]
Scheme 4

Fi, Av7 4 viTBEEEOELETC= e oML
WP R RE T trans—eis ORMEEIEEEC T &40
BRTHAEDTY, FR50X5%EMY LARIGERLELD
hde
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o eie’s S — BRI (R %9

Scheme 5

TEMEETEEL 2w BT S (4D RIETAER L —EbeEH
SUAANEED » TV VS, El3oE¥0(5)RXU(6)RI
ToTHEETREEELDNRS,

“NO; 4+ R ——> NO7t + R (5)

No:t 4+ NOT ——— N0y (6}

NS B-= b r AR VD Ere 1 KT\ T, 4R
BEETERVY, = e ERE LTRSS &
BATHD, HEHELILHEEAXDIES (1] 26 (2] ©
LR R ERORE 2 ERMMC R DT,

WIRIC LT SRS L LT REE{REFRI & L
Td, Td b0 (4] ORI EMIERLESD LBbhb,e

15) Fulfeid, K#ESR, “HRAEMES, A s
O EEE”, H3E (1983) p.104, 165.

16) £ W, fEEE (b, ZEE—8, SHAE "% W
Bk, s+ 7359 — 15 NOy ofb%", il
i (1978) p.91.

17) N.Ono, R.Tamura, T.Nakatsuka, J.Hayami, A.
Kaji, Bull. Chem. Soc. Jpn., 53, 3295(1980).

(Ta~c) OHATERHOXBHT a~c) ZNRL{FDHZ
ENTHETH B, [1d) OHA AR L (2d) 12 DMF it
FTh V7 rasd v BldTLRBREERLLT (4] 24
BT5s0T, RdoBEcREYELEEES ZEBEETHS.
Lo, AXREE (Ta~c] 226 [Ba~c), [2d] »b
() e EDE7 VY — o [1] 5 HORFRIEKED one-pot £ 5
HBELTHERLEL RS, MRVIBERO (1) XBHORT
1% Ere BUt%Z o\,

4 % B

41 & #

€7V —n (1) ELTHAWE7a) (mp 174~175°C), (1b)
(mp 165°C), [Zc¢] (mp 1556~156°C), meso-[1d] (mp 230°C),
L% di-(1d) (mp 149~150°C), % 7 fllERGiERD (1] &
LTHW [(1e] (mp 215~216°C) 3 X (71) (mp 212~213
C) TN TERM YO SGIRIT X Y LTc, DMF, 27 m~f
+, B LUV IRAARIR A < 2 PV AZE GREERT
D) HHER LI, DMF-d; 137 7 v ARTFHATHO LD, £
DD S S OIS R TP &R A o

42 R B =E

ThEgbeRAEoREe L O 10 mm) 2 107X 107*mol
dm~¥&ED (1] OB  3cm® Ah, 10cm OFEET24 L
w 2 AT 4 0% —TF, 100W EEKBELT (7 wABEHEE TR
B lico FIERRMC SRR & b7 3 BIRA< 2 F LD E1L
FoYEYERERT (BIr33038D) TRIEL. fdk, RIETELKR
HOBERLIRETH 2 Ll fTlote LT, &BEIGT Eizah~<
Do

4.2.1 [1a)OXRM : (1a) ® 5.0x10~*mol.dm=3 DMF #
¥ Scm® [t AR, 20 SEXEBRHL. B UEEE 10
\file =T, Ah¥lRIERE RKEDKKCEE, k>t y
ATHENLTHIHE LU CEAEREE PR, KELTO0.5g 04 v
v EDRIRRED Y B, ZORBEDE v ¥ v R REBE L

LTy A FART AR ST T 4 =T, REOEH

MR L TR R =R/ —AnBTEERLT 0.1g ((2a)
& LTI 20.322) Difi@aitikisd (mp 182~183°C) # 1z,
Z & IR #5108 NMR =227 b 3B 0 HETAR
Liz [2a) EE»Tc{—HL, BELTLALIMETHED bR
Mote®T [2a) EREERTI, Lichi-T [fa) OXEIRTE &
Lic 5 [2a) OAFIEREIL DMF thod 460 nm o kit 5 20 £ 1
%GRS 2. 30 10%dm® molteem™! F A TAYREERL T
FHico

4.2.2 (2a) OXRH : (1a) O 7 DMF FjE (1.74x10™

18) FKAH KM f, A 1982 1499,
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mol-dm™) % 3cm® [ AR, 50 HRIERH LI, +O
BT ol AR L fifad (2a) 23524 ilded s = 2RI
A7 P ADREC L DRI RO T (F1), FEED (1a)
o DMF ¥fed 200 cm?® {13k A 72 AER A TG 5O I8 (8 500
cm?®) TAY = A7 o 7 LI XE G 2ET - o SR
AR REDOKACIEE, Hbr bV o A TENS FELLE
SRPETERE R P, KPR L Tl B EOR BE ~v ¥ vh BRIV
ETFTBTNIFATA2R L 7T 7 4 — L DERLT 24 mg
((3a), & LTI 69. 796) DB % B0,

‘H-NMR (CDCl;) & (ppm) : 4.80 (s,2H, 2 CH), 6.6~7.6
(m, 16 H, aromatic protons)

IR (KBr) cm™!: 3030, 1445, 740

LR BDARY AT -2 (2a) T LU T AL ;7“n+#
¥ FTELYLTEELE (3a] (mp245°C, <v ¥y 4+ =& 7
= (1:1) MO EF o —L, FiilResm Ll
[2a] @ 2.62x107%mol-dm™=% DMF {50 BTy, F
2Lk 5 [1a] b in situ THERE LI (2a) ERL2E
BhRd bhico T Okt (3a] THo LRIETE,

4.2.3 (Ib,c) ORFEH : [1b, ) L 2T RGO K
BRI T le b o 1o %, Bld&B LIz (2b] (mp 298~299°C,
FEF Y LEER © 2.47Xx10 " mol-dm= DMF B0 %
FREZ{TIe\, 15 HRiC 465 nm OB ET S = L2 WAL
7o [Ib, c] @ DMF htoRRIES [1a) Of%E & OF LD
Bh, RMLEZOBRIRASZ b AOREEEND S, [La) &
AR (2b, c] T 3b,c) XAEHT B Z EBHREZh D, K
BCER LI (2b, ) DR D FEICIXFhFhD DMF ol
IR 31T 5 = ABEERE (2] & 2,37 x10*dm®-mol ~tecm™!
(465nm), [2¢) : 2.34X104dm? -mol~'-cm~! (462 nm)!9, %8
Wize

4,2.4 DMF- d‘.' BiEhTO [1 a] ORRR : [1a] © 1.65x
10~ mol-dm=* o DMF-d; %W 2cm® %L+ Ah, 460
nm D ITAS W4t B E T 2 BERIERM L 7o D B, Ak E
VAL CHEEREDED T VT 2 FA¥5 vEEML, 'H-NMR
ARZ P ADRERTTE oo TRFIBER LA (2a) ® 1,50
10%mol-dm™ & DMF-d; Ji% 2 RMIGIH Lo, [k
I H-NMR 2 <2 b+ 2O FIER T2 Tco WIThORK 4 DMF
PR CRIER iR ol BA T Bbhi: (Bal it bh b 4.80
ppm fFIED 9, 97D 2 F v KEOWIR & 75 AHEd e
wlze LictioT 9,9~ ﬁ)}(?{t‘éhf_ (3a] MBEFLT
HH0OLIETED,

4.2.5 (1a] 0N RAEREHHO [3a) O : [1a] »
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MF Zc 2\ CTR¥EL AP TRIG 10 BRI F TRBE LT -
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Special Articles on .
... Photochemical Reactions and Applications

Photoinduced Reducti\(e Elimination of Nitro Groups from Vicinal Dinitro Compounds

~ Kimitoshi Fukunaca* and Makoto Kimura

Faculty of Engineering, Yamaguchi University ; Tokiwadai, Ube-shi 755 Japan

Irradiation of 9, 9'-dinitro-9, 9'-bifluorenyls [la~c) and dI- and meso-1, 2-dinitro-1, 2-di-
phenylethane (dI-[1d) and meso-{1d)) in DMF with a high-pressure Hg lamp caused
reductive elimination of the nitro groups via a radical chain (Egpc) mechanism to give the
corresponding olefins (2 a~d), which in turn gave 9, 9-bifluorenyls (3 a~c) and phenanthrene
(4], respectively, on further irradiation.. The aliphatic vicinal dinitro compounds; 1,1’-
dinitro-1, 1’-bicychohexyl (Ze]) and 2, 3-dinitro-2, 3-dimethylbutane (If], did not photoreact
in DMF or cyclohexane under similar reaction conditions. ‘




