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Fig. 1. E-beam mediated fragmentation of furoxan in
gas phase (ref 17)
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Fig. 2. Fragmentation of self-assembled furoxan for the
alkyne formation.
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linker®] QFHAJellA 7|Q18= Zl o2 Alg=} 84
g ol gk A A] 2 Qlek® AR FEAke] B
aukgoll 23 rlele] A QAellx] Fodh He
Axpz o7 W = Aol A linker7} QH sllo Rt
gk AlR]7e]oll S54RSS} A7) e s
= ol 7|9} FEALLHE| =2 o9 (imine) 23t
o] F& o] g=|ar glr}. ofefl & el FFAE
SIHER e dosle] A EE o] o1 A
o] ok Aol Thsle] glolr wal UdxpH o g FEAk
G2 139 ORI A 4-6-5 kL o) Eel
tjated 7] Akl A AApl ol o) gk Haluk-e-& #4138)
et

Al I%=-II
AleF 3 717
EE RS o] AAR AL 7k B4171004

Zlegsiodet. g el ARg Aok Aldrich5-2] A]oF
2ol 7513k Zlew A glo] AHEslsl on vk
23] o43<= MerckA}2] thin-layer chromatography
(Silica gel 60F 254 Merk, 25 TLC glass sheet) 2 <
oldgk=dl AlE2] EAlol = UV(254nm)ZHE o=
= 28 (H,SO4/ AcOH / anisaldehyde / EtOH
= 1/4/5/95)% &3 ¥ heat-gun 22 7}4 3} spotS-
salsiolet. g2 vl sgeS A9 uv
(365nm) B Z = FHEsle ok A7 (Merk 70-230,
40-70mash)e] A" A¥ F=2rteelo]E of4
stod A 55 HE|sisich Al AREgt S &5l
< P,0sE ¥ SR3tke] AAlssich UV slze
Spectronics AF2] model ENF-240-8- A-85]191 7 NMR
spectrat= Varian®] Gemini 200MHz7 |55 AH8-5}
siom, WHEFEZL 2= tetramethylsilane (TMS)
2 A1851o] s(ppm)gte AT AFEAvo]
B gr3)etad - of] 92| 3}¢] autospec mass spe-
trometer (Micromass, U.K., Manchester)”|& 2.2
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M (Synthesis)

N-(3-Methylfuroxan-4-yl)methyleneaniline (4a)

Dean stark Z*]E- &} flaskol] aniline (0.24 ml, 2.6
mmol), toluene (10 ml)& L2 30+ 53 120C 2
reflux A]7] ¥ 5+-24F 4|5 = 1 (256 mg, 2 mmol)
< toluene (1 ml)ell =< 120C el HA3] Hojre
2] & 5417k 59 120 C ol A reflux aHHES- A1Zich
RS 7§ W7 5 toluenes A3t 554]7)
%, ethyl acetate® 33| F=3gir). uks- E3&5%
T Skl o R AR, o3 g st wE5E S
column chromatography (SiO,, 13% EA/Hexane) = +
glslo] gk 314 335 4a (365 mg, 90%) = &
stk mp = 144-146C. 'H-NMR (CDCls), 8(ppm);
8.60 (s, 1H, HC=N), 7.28-7.50 (m, 5H, Ar-H), 2.53
(s, 3H, CHs): MS m/z (relative intensity); 203 (M",
34), 186 (M-17, 15), 156 (M-147, 16) 143 (M-60,
45), 142 (M-61, 54), 115(M-88, 23), 104 (M-99,
100), 77(94).

N-[(3-Methylfuroxan-4-yl)methylene]-4-chloro-
aniline (4b)

3}3HE 4a9] A 22 W 2 2 4-chloro-
aniline (0.96 g, 7.5 mmol)/toluene (10 ml)°l| 33+
1 (0.64 g, 5 mmol)/toluene (1 ml)S ¥ F 5A7F
53t 120°CollA, reflux Mk HES-A|7]0] HEH oz
ANZAA (10% EA/Hexane) 22 H2]3) of-& w2k
nlEReF 24 SHHE 4b (1 g, 90%)5 A%tk mp =
144~146°C. "H-NMR (CDCls), 8(ppm); 8.59 (s, 1H,
HC=N), 7.38-7.46 (m, 2H, Ar-H), 7.18-7.26 (m,
2H, Ar-H), 2.52 (S, 3H, CH3).

N-[(3-Methylfuroxan-4-yl)methylene]-4-
bromoaniline (4¢)

313HE 4a9} 22 WP 2 2 4-bromoaniline (0.96
g, 7.5 mmol)3} 3}3HE 1 (0.64 g, 5 mmol)=- toluene
(1 ml)ell 5o 120CellA HA3] droppingdte] 12
0Col|x] 5A17F F<F Mt Wh-A17]0] 1A (10%
EA/Hexane) 0.2 2|3} 314 vz mof 44 33t
E4c (1 g, 90%)= Ak mp = 144-146°C. "H-NMR
(CDCL), 8(ppm); 8.59 (s, 1H, HC=N), 7.53-7.60
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(m, 2H, Ar-H), 7.11-7.18 (m, 2H, Ar-H), 2.52 (S,
3H, CHs).

N-(4-Methyl-5-oxy-furazan-3-ylmethylene)-
N'-(4-methyl-2-oxyfurazan-3-ylmethylene)-ben-
zene-1,4-diamine (4d)

3jHE 4a9) 22 WS o]83le] 1,4-phenyl-
enediamine (0.54 g, 5 mmol), toluene (15 ml), gt
51 (1.28 g, 10 mmol)2- 120C ol|A] 4847k £t
reflux W5 HESA]7] $- 713} 55 5 ethyl acetate =
AAAst] A4 wks BeF BgkE 4d (656 mg,
40%)= A%tk mp = 213-215C. '"H-NMR (CDCls),
d(ppm); 8.64 and 8.65 (d, 1H, HC=N), 8.44 and
8.45 (d, 1H, HC=N), 7.33-7.38 (m, 4H, Ar-H), 2.69
(s, 3H, CHs), 2.54 (s, 3H, CH3): MS m/z (relative
intensity); 328 (M, 100), 268 (M-60, 10), 229
(M-99, 56) 208 (M-120, 29), 172 (M-156, 77),
169(M-159, 53), 145 (26), 141(31), 115(37).

N-(3-Methylfuroxan-4-yl)vinylbenzyleneaniline
(52)

33HE 4a8} 2SS o] 8319 aniline (0.09
ml, 1 mmol), 3= 2 (230 mg, 1 mmol)E- toluene
(5 ml)oll Y& 5 120C ol|A] 5217k £} reflux 28}
HHS-A1Z] = 7kt 55 5 2do13] 313155 ethyl ace-
tate = A A4 3t] =2 7.4 343HE 5a (100 mg,
32%)2 28]tk mp = 148-150C. 'H-NMR (CDCls),
d(ppm); 8.45 (s, 1H, HC=N), 7.86~7.92 (m, 2H,
Ar-H), 7.37~7.44 (m, 2H, Ar-H), 7.20-7.25 (m,
5H, N-Ar-H), 7.09 and 7.15 (d, 1H, C=CH), 6.14
and 6.20 (d, 1H, HC=C), 1.83 (s, 3H, CH3): NMR §
c(CDCls, ppm); 111.44, 114.95, 115.21, 121.02,
126.47, 128.87, 129.25, 129.30, 129.35, 130.11,
136.93, 138.01, 138.51, 138.63, 139.33, 140.38,
151.75, 159.17: MS m/z (relative intensity); 305
(M, 100), 245 (M-60, 82), 208 (M-97, 26) 115(16),
104(35).

N-(3-Methylfuroxan-4-yl)vinylbenzyleneaniline
(5b)

S 4a2] FAMPHEI 222 W= dodecyl-
amine (185 mg, 1.2 mmol), toluene (10 ml)E E12

154

<l

o

304 59+ 120C & reflux A7) v} F-34F 315H&2
(230 mg, 1 mmol)= 120Col|A] WS- A|7] 3, 719}
F53 5 AEA (10% EA/hexane) 22 2|35}
=2k A% 3131E-5b (30 mg, 8%)2- %1tk 'H-NMR
(CDCl3), &(ppm); 8.26 (s, 1H, HC=N), 7.69 and
7.74 (d, 2H, Ar-H), 7.20 and 7.24 (d, 2H, Ar-H),
7.07 and 7.13 (d, H, C=CH), 6.11 and 6.17 (d, 1H,
HC=C), 3.58 and 3.67 and 3.65 (t, 2H, N-CH,-CHz),
1.78 (s, 3H, C-CHz), 1.19-1.32 (m, 22H, (CH2)n1),
0.84 and 0.89 and 0.91 (t, 3H, CH,-CH3): MS m/z
(relative intensity); 397 (M', 19.6), 380 (M-17,
5.6), 367 (M-30, 0.7), 337(M-60, 0.7), 284(M-113,
100).

N-(3-Phenylfuroxan-4-yl)benzylideneaniline (62a)

313HE 4a) 22 WO R aniline (70 mg, 0.8
mmol)¥} 33Hz 3 (0.1 g, 0.4 mmol)S 120414 1k
S AZF A 553 F AZEA (10% ethyl ace-
tate/hexane) &2 Hz|slo] ek AR 3135 6a
(88 mg, 65%)5 A2ich mp = 162-164C. NMR &y
(CDCls, ppm); 8.50 (s, 1H, HC=N), 7.95-7.99 (m,
2H, Ar-H), 7.60-7.66 (m, 2H, Ar-H), 7.37-7.56 (m,
5H, Ph-H), 7.21-7.37 (m, 5H, N-Ar-H): 'H-NMR
(CDCl3), 6(ppm);118.99, 121.01, 122.77, 124.59,
126.66, 128.54, 128.66, 128.95, 129.10, 129.33,
129.67, 130.71, 130.98, 133.18, 138.57, 151.48,
157.51, 158.81, 158.94, 160.19: MS m/z (relative
intensity); 341 (M", 58), 325 (M-60, 7), 281 (M-97,
100).

N-[(3-Phenylfuroxan-4-yl)benzylene]-4-
chloroaniline (6b)

313HE 4a9} 22 MPH 22 p-chloroaniline (72
mg, 0.6 mmol)Z} 3}3-% 3 (0.1 g, 0.4 mmol)<- 12
0°Collx] 5A17F <k, vE&AIZ] F- A8 553 5 A
74 (10% ethyl acetate/hexane) o2 H#-2]5}o] gk
A A4 313HE 6b (100 mg, 66%)S A%rh mp =
173-175°C. "H-NMR (CDCls), 8(ppm); 8.49 (s, 1H,
HC=N), 7.96 and 8.00 (d, 2H, furoxan-Ar-H), 7.63
and 7.67 (d, 2H, furoxan-Ar-H), 7.48-7.52 (m, 5H,
furoxan-Ph-H), 7.36 and 7.40 (d, 2H, N-Ar-H), 7.16
and 7.20 (d, 2H, N-Ar-H): MS m/z (relative in-
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tensity); 377 (M+2, 19), 375 (M", 53), 317 (M-58,
100), 317 (M-60, 100), 111(16).

A FEAe] walksel ol adriele] Al

A ATellA F83 A2 W e APl 9] a4
3} 28717} e slodof oL edrlle] Aol &
Ao HBEM# ghe}. =24k Haflol ogt U4}
Qlo] A FEAE arE]ol| A1 e] A| 3ol oA FFE wE
s *ET.&*uﬂA || 7} o] FA e vk
s w2 E E3ehs EAE ddls) = 1-3-2 414 E)
I o]of gk o]ml =4 4, 5, 65 FAI A Ch

O—N

; o. .
~C 1 ~fy
0Ny 7z o
e © Chls O O o
H H
H
1 3

[S]

JrEatelRl freAle] e toluene"ﬂH Elicas
G113 kS e 9 ofle] 8% WS
Dean Stark A& 55 A7 sl= vl o g 2183}
Gk o]nl B3 da, b, ¢ A3 Z2rlETY )

2 2alste] 90% oAk 8= ol 4 9)gl

olulz}etE2] oA A mErtE 1v]E o]B.
g 3hghee] e w2 FF olle] 71 el E o
NRg o] ol = Al go] Helslel), gl oF

7] o}nl-&- o]-83) o|ul 335 5he] FAl|A] = olnl
Aol A2lplelq A7 el g S o
& FHow Qlsle] ARPORE AN Ee] 47+
2] )] 3t ofelgol slgich

.
R o N OO

4a X =H
4b X = Cl +
4c X=Br N
ie]
0. 0. o,
O\N* N O\N+ N
\ \
5b N
=
(CH2)11CHs 6aX=H
6b X =Cl
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3)ell X 203 (M7, 34), 173 (M-30, 2), 143 (M-60,
54), 104 (M-99, 100)7} 544 722 vepylc)
FAke] NO7F WHEE 2 d71ele] AAE HoTe
(M-60)°] =7} ¥Rl 9 =(m/z=203) B} ZA] v}
el (M-99) 3= (m/z=104)—“— F2x10]1] 4a0)
Al FE54k are] 7k e = AL 2 [CeHsN= CH] el
Aoz siEgl=d], o9k 22e] (M-99) I =7 =
Al b ol Azt vlg-f- APl 9
g} [CHsN=CH] "] oP43} Fak= sjA=|gieh”
E4k aref e} o] vl Aghe] A2 31k 4d2] 7
- H% EH s =] tlelolnl 449 ARk
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Fig. 4. Mass spectrum of furoxanimine 4d.
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A A e (Fig. 4)l]4] M-99(229, 52)%= M-60(268,
10) 5}t &R =A veptar 57841 a8 shvel NO
F N7 U (m/z = 169)3) A% 54% 2 w3 =LA
W =Holoh 7 Y] SREAE aE7h 2 AR
130(M-198)¥] 2= 2% 2 vl-$- A Vet ez
Hol 24k 9] o]d ko] NOWE R} & oo

A= Bl adk 4 glsde

O|=ZEoZ ZFH0IEE FEAH0121 F=A|

FrEAE a7} o] S A AAH s e
5a0] Aepia ~dAE(Fig 5)°] FL 732 m/i
ZHe-305 (M7, 100), 245 (M-60, 80), 104 (M-201,
36), 208 (M-97, 27)°l14] vrepteh. 33h5 49} vl
& o A o2 FEAke]R Sa= - 709 NO W=
nh3o] 2 zlsi=E| gl om], NOW= 5 A4l |
012l m/z = 206 (M-99 2%) 3] 2= vf-$- =1A] vpeht
ZA0 2 Hol FEAF 97 vz] 9] o]et ukg-2 7] %]
A=A e o 5 stk g A o]vlgel
[PhN=CH] "] 48 ehll = m/z = 104927} 36%
2 ¥ FA vehta] Al A2 o]nl At
HFAS A = glot o’ A3 NOWE
% [Ar-C=N-]ol|4] Ar-C ZAglo] Aur=|EA] (m/z =
141) op ™ A2 FA} Z279AFE dojuf=7]
(m/z=201)= 23l 3 = §lslch

ZFHO0IEE XAl 220 U=z 75
A0[1 R

FrEAE 312l e] 3,41 S1A| 7 ke o ® 2|3k S
Exto]m] A 69 AR ~H ER(Fig. 6,7) i
A A3} 313HE 6a 341 (M, 57), 281 (M-60, 100)
=7}, =8k 33HE 6be 377 (M+2, 18.9), 375

1008 305 (1.686
5. 1.586
. M-60 1426
os 1.386
80. s 1.3E6
POt . M 1.286
70. 104 1.1E6
& 1.086
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ss. o.785
50. 7.9E5
as 7.185
0 6385
. 100 5585
% 1.085
208
2s 4.085
18. ‘ us | 2.4E5
\ :
‘Z il 1 oy
ol b d u dale B b4 Aol 0.080
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 m/z

Fig. 5. Mass spectrum of furoxanimine 5a.

S)-37
AL

1

<l

(M", 52.9), 315 (M-60, 100)2] =7} EAH o7
el 335 6a, 6b 2 NO7| S5 = (M-60)
9] =27} base peak @ e = 7 0.2 ol F 72 vt
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HES-oll 4] NO WEikgo] 8102 713
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71el AAdo] g2 02 #13Y5S gl st gt
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Fig. 6. Mass spectrum of furoxanimine 6a.
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Fig. 7. Mass spectrum of furoxanimine 6b.
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