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Abstract: In this work, novel nitrogenation reaction of olefin using nitrogen monoxide
has been developed. Ethyl cinnamate was selected as a model olefin, and its reaction
with nitrogen monoxide was investigated. Without catalyst, slow production of oi-nitrated
ester was observed. A novel salen type-ligand based on binaphthol was synthesized as a
catalyst because of its availability, application to asymmitric synthesis, and photo-collecting
ability. The reaction was carried out in the presence of its cupper complex, Facile
reaction occurred by the addition of oxygen and pyridine-N-oxide, and irradiation of
visible light to obtain the corresponding epoxide and dinitroso compounds. Yield of
dinitroso compound increased to 42% as the amount of oxygen increased and the
catalyst was added to the system slowly. Pyridine or imidazole could be used as an
additive instead of pyridine-N-oxide although they were less effective.
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Scheme 1. (i) MOMCI, NaH / THF, 61%. (ii) n-BuLi / THF, then DMF (1 eq), 69%. (iii)
HCI-2-PrOH, 94%. (iv) ethylenediamine, quant. {v) M(QAc),, CH,Cl,, 81% (Cu), 85% (Mn),

89% (Co).
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Scheme 2, Reaction of ethy] cinnamate with NO,
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Table 1. Reaction of Ethyltrans-Cinnamate with Nitrogen
Monoxide

PNOOEl + NO

Cu(salix) {5 mol%)
e .
addilive, Cb,, THF fv, 24h

h/\/GOOEt + NO

GoOEt . AR COOEt,
Pnr’%/ * p{  coom

9 10

0z ) yield (%)
additive (mol%) (mol ) v ) P m
none nong none 0 0
¢} (3 none irad. 0 15
5 180 imad. 10 3 7
{“: 5) 150  irrad. 8 5 7

NH

o () 150 mad. 11 5 5
pv-o(10) 150 drad. 20 4 5
@1«-0 (30) 150 irad. 19 1 5
o (3 400 imad. 30 1 4

a) 150 W Xe lamp with Pyrex filter
b) GC Yield (internal standard: n-hexadecane)
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Table 2, Effect of Metal Complex

M(salix), CN*—O' (30 mal%)

O, (400 mol%), v, 24 h

NO
COOE
Pn”‘*rcomzt+ P,(B" ' p{Cookt
NO
8 9 10

yleld {%§

M 8 ] 10
5 el 1 4
Cu
10 mol% 33 1 3
C|
slow ad'c'!itionb) 42 2 2
Co b)
slow addition 27 0 2
Mn b)
slow addition a1 0 1

2} GC Yield (internal standard: n-hexadecane)
b} 5 mol% and additional 5 mol% within 20 h

/7&71\\3[1 L\ %ﬁ.ﬁgrj‘%ﬁfﬂ f:f’ﬁf‘li
FIEOSEAZ Y ET o0 L,
BHRgENELN ol FZTH
H % EREDRATH D LE X EKN
WCERE RN TR R, 8 DD
AT, 10% ERDEEL. K
WCENM R A IS —=, YT
—N—#FF FEHAVWEREO KL%
Tol. ZORE, EVV r—~N—
FFYFERAVALEREDINEL{ 8
PERLNLEIEFTbPolDT, K
IR R RS LR, B
WA EASofz, ¥V Ty —N—F
v I~ i 10mol% B E AT b IR
IR i, E5IIREY
ﬁé@LmOmol% mz7ze &RbIN
R 8MHE LN,
Ofit 22V T (Table 2)

fildi: % 10mol% 232 L FEk O
HafTo 225 NERIFE A EEL
Lipdo 2, 7 eko it % o
LR R, ML Twas
YN, RiFELTwER LD LE
Z, lEFwo < D EFRICMABZ
izl ko AESmLE Lz, &
7. SOz, v HF YD
H L RIEEE 6  HWERORIEE
Bzl I A, ANV, wIH Y

—115—



DEET b FFRED RIS ASE A 775,
FuglE b L CIEghEd IR <
42% TV = bravibE¥8 5 277
Oz 2T (Table 3)

THF, 1, 2—-YZ%upxyr, ¥

)Y TRIBRORE 1T 2 720 BURL
BEOEWTHEF, Y7unx® ¢
i)V —N—FF3 F
PWLETHY, T/, R IZOWT
WEE A EB b0, Lir L.
BEfrfED FHWE ) P TR EY Y
—N—FFT FemaieTh R
DERMAELNIE 25% T 84°
?%“'Bhfu:o

Table 3. Solvent Effect

Cufsalix)®

©, (400 mol%), fiv, 24 h

NO
PNOOEuP h/B,cooeu o ooet
NO
38 9

10
yield (%6)")
Solvent 8 9 10
THFE 42 2 2
1,2-dichlorcethang! 40 1 2
Pyidine 25 0 1

a} GC Yield (internal standard: n-hexadecane)
bl 5 mol% and additional 5 mol% within 20 h
¢) in the presence of Pyridine- N-Oxide {30 mol%)

3. WrgERR
LBk MRS T L U THY,
—BtEZICIE2F LI DT
FoOvib R ERT A LT E,
Fho, ZORGZIRIRIMT. TG,
MENDETHLHE T RV L,

4. SHROFBELER

CHRE T—BRILEFE T H L RE
E, —RICBRROFE L WERGT
TREPITDNTEZ, —F, K
RERW TR S ARG, B

ROFETTETTD LI NE
Tilhvam -7 EM»H-TH
D, TOIZ &FFEERMIZ NOX HR
BREEZEOLRREBVTREERTD
CEMTEDTRETZ AL TS,
Sk, FF, EREOA H= X 4
FEHLMICLAS AT, BEESRLR
FNVEIHNDFT LT 4 22T HEE
HEBIRZIFETHS,

5. JEFEL) A b

(1) Synthesis of Novel Chiral Salen
Complexes Consisting of Binaphthyl
Units, Y. Furusho, Y. Sohgawa, N.
Kihara, and T. Takata. (JxFS#efmda)

(2) Photo-nitrosation of Cinnamate by
Chiral Salen Complex. Y. Furusho, Y.
Sohgawa, N. Kihara, and T. Takata. (%
TR )

— 116 —



