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Abstract

Photolysis of 1e-acetylaminophenyl-2-(pentamethyldisilanyl)ethyagn benzene provides a novel intramolecular cycloaddition prod-
uct 4 via 1-sila-1,2-propadiene intermedidePhotolysis of 1e-amino-, allylamino-, or methoxycarbonylmethylaminophenyl-2-(penta-
methyldisilanyl)ethyneg&b, 2c, or 2d in benzene only provides the reduction prodBicd 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction are expected and we describe, in this paper, a detailed photo-
chemical study of IJo-substituted-aminophenyl-2-(pentam-
Since the first report on the photolysis of (pentamethyld- ethyldisilanyl)ethynes.
isilanyl)phenylacetylene in forming 1-silacyclopropene and
1-sila-1,2-propadiene intermediates by Ishikawa efH]l.
and Sakurai et al2] in 1977, the synthesis and reactions 2. Experimental
of 1-silacyclopropene[3—-11] and 1-sila-1,2-propadiene
[12-19] as useful reaction intermediates for the prepa- 2.1. General methods
ration of silicon-containing ring compounds have been
extensively investigated. The reaction of silacyclopropenes All reactions were carried out under an atmosphere of
with unsaturated flinctional groups such asQ C=C, dry nitrogen.'H and '3C NMR spectra were recorded on
C=C or CGN bonds also give five-membered cyclic Bruker AM-300 and Bruker AC-200 spectrometers with
organosilicon product$20]. We have recently disclosed chemical shifts being referenced against TMS as an in-
our investigations related to silacyclopropene intermedi- ternal standard or the signal of the solvent CRQUV
ates, such as the photoinduced intramolecular reactions ofabsorption spectra were recorded on a Hewlett-Packard
1-o0-alkoxyphenyl-2-(pentamethyldisilanyl)ethyn@4—25] 8453 spectrophotometer. Mass spectra were determined at
1-o-alkoxymethyl-phenyl-2-(pentamethyldisilanyl)ethynes 70 eV with a Hewlett-Packard 5985A GC-MS by the elec-
[26], and 1le-hydroxyphenyl-2-(pentamethyldisilanyl)-  tron impact (El) method. FT-IR spectra were recorded on a
ethyne[27,28] affording novel intramolecular photoprod- Bomem MB-100 spectrometer in KBr pellets and NaCl cell.
ucts. In connection with our research program, we were High-performance liquid chromatography was performed
interested in the generation of 1-silacyclopropene and on a Waters Associates Model 244 liquid chromatograph
1-sila-1,2-propadiene intermediates through the photolysis (Mildford, MA) equipped with a Model 6000A solvent
of 1-o-substituted-phenyl-2-(pentamethyldisilanyl)ethynes. delivery system, Model 440 UV absorbance detector fixed
In this article, we would like to report the photoreaction at 254 nm, and Model U6K universal injector. Lichrosorb
of 1-o-substituted-aminophenyl-2-(pentamethyldisilanyl)- SI-60 column was used for preparative analyses. Thin layer
ethynes 2a—d since novel photoproducts from the in- chromatography (TLC) was performed on Sigma-Aldrich
tramolecular reaction ajrtho-substituted amino group with  pre-coated silica gel /54 aluminum foils. Purification of
the 1-silacyclopropene or 1-sila-1,2-propadiene intermediatethe reaction products was carried out by flash column chro-
matography using a glass column dry packed with silica gel
"+ Corresponding author. Tek:82-331-220-2153; (230-400 mesh ASTM_). Benzene was distilled from GaH
fax: +82-331-220-2153. before use. BN was distilled from Call and stored over
E-mail address: skpark@mail.suwon.ac.kr (S.K. Park). KOH pellets. Solvents of reagent grade for chromatography
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were used without further purification. Spectroscopic grade 247 nm; FT-IR (NaCl) 3379.0, 2956.9, 1736.5, 1590.8,
solvents were used for HPLC and UV absorption spectra. 1198.0, 1169.9cm'; MS (70eV),m/z 291 (M+); HRMS
(M™) calculated for GH19INO> 290.9756, found 290.9728.
2.2. Yynthesis of o-acetylamino-iodobenzene 1a
2.5. Yynthesis of 1-o-acetylaminophenyl-2-

A solution of 2-iodoaniline (1 g, 4.56 mmol) ,N-dime- (pentamethyldisilanyl)ethyne 2a
thylformamide (15ml) was added to a solution of NaH
(0.12g, 5.01mmol) in DMF (10ml) at room tempera- To a deaerated solution af-acetylamino-iodobenzene
ture under nitrogen atmosphere. Acetyl chloride (0.48ml, 1a (0.5g, 1.92mmol), bis(triphenylphosphine)palladium
6.84 mmol) was added dropwise to the resulting solution dichloride (15 mg, 0.02 mmol) and copper(l) iodide (3.8 mg,
and the mixture was stirred at 4G for 2 h. Water (30 ml) 0.02 mmol) in anhydrous triethylamine (10 ml) were added
was added to the solution and was extracted with ethyl dropwise pentamethyldisilanylethyne (0.4 ml, 2.3 mmol)
acetate (X 20ml). The combined ethyl acetate solution at room temperature. The reaction mixture was heated at
was washed with water (20 ml), brine (20ml) and dried 45°C for 2.5h. To this solution saturated ammonium chlo-
(MgSQy), and concentrated in vacuo to give the crude ride solution (20 ml) was added and the reaction mixture
product. Flash column chromatography witthexane/ethyl was extracted with ethyl acetatex{(®0 ml). The combined
acetate (3:1, v/v) as an eluent gal® (1.1g, 93% yield) ethyl acetate solution was washed with@®(10 ml), brine
as a colorless o0il'H NMR (CDClz, 300 MHz) 64 2.26 (10 ml), and dried (MgS®), and concentrated in vacuo to
(3H, s), 6.87 (1H, tJ = 7.5Hz), 7.36 (1H, td,J = 7.8, give the crude product. Flash column chromatography with
1.2Hz), 7.43 (1H, s), 7.80 (1H, d, = 7.9 Hz), 8.22 (1H, d, n-hexane/ethyl acetate (5:1, v/v) as an eluent @av@.45 g,
J = 7.7Hz); 13C NMR (CDChk, 75MHz) §c 25.2, 122.5, 81% yield) as a colorless oitH NMR (CDCls, 300 MHz)
126.3,126.4,129.7,138.6, 139.2, 168.6; UV (CHp) Amax 8y 0.20 (9H, s), 0.34 (6H, s), 2.22 (3H, s), 7.03 (1H, t,
245nm; FT-IR (NaCl) 3272.2, 3030.8, 1661.5, 1532.5, J = 7.5Hz), 7.33 (1H, tdJ = 7.9, 1.4 Hz), 7.42 (1H, dd,
1294.9cml; MS (70eV), Mz 261 (MT); HRMS (M) J = 7.8, 1.3Hz), 8.0 (1H, s), 8.41 (1H, d| = 8.3Hz);
calculated for @HgINO 260.9651, found 260.9641. 13C NMR (CDCk, 75MHz)§c —2.58,—2.12, 25.2, 101.8,
102.6, 112.3, 119.3, 123.5, 130.2, 132.0, 139.7, 168.5;
UV (CH2Cl2) Amax 309, 300, 273, 264, 238nm; FT-IR
(NaCl) 3397.1, 2959.1, 2140.1, 1706.2, 1518.6, 848%m

This compound was prepared according to the pro- MS (70eV), m/'z 289 (M™); HRMS (M™) calculated for
cedure described for the preparation Id, except allyl C15H23NOSh 289.1318, found 289.1365.
chloride (0.56 ml, 6.84 mmol) was used. Chromatography
(n-hexane/ethyl acetate, 80:1, v/v) provided 1.05g (89% 2.6. Synthesis of 1-0-aminophenyl-2-

2.3. Yynthesis of o-allylamino-iodobenzene 1c

yield) of 1c as a colorless oi*H NMR (CDCls, 300 MHz)
8H 3.86 (2H, d,J = 4.9Hz), 4.37 (1H, s), 5.23 (1H, dd,
J =103, 1.2Hz), 5.33 (1H, ddJ = 184, 1.5Hz), 6.00
(1H, m), 6.48(1H, td,J = 7.8, 1.0Hz), 6.59 (1H, dd,
J =7.8,1.0Hz), 7.23 (1H, tdJ = 7.8, 1.0Hz), 7.69 (1H,
dd, J = 7.8, 1.0 Hz);13C NMR (CDCk, 75MHz) §c 46.9,

(pentamethyldisilanyl)ethyne 2b

This reaction was carried out according to the same
procedure described for the preparation 2d, except
2-iodoaniline1lb (0.59g, 2.28 mmol) was used. The crude
product was chromatographec-ifexane/ethyl acetate,

85.8, 111.3, 116.9, 119.2, 129.8, 135.0, 139.4, 147.4; UV 30:1, v/v) to afford colorless oil 02b (0.46 g, 82% vyield);

(CH2Cl2) Amax 303, 251 nm; FT—IR (NaCl) 3396.1, 2980.3,
1590.3, 1505.4cmt MS (70eV), m/z 259(Mt); HRMS
(M) calculated for GH1gIN 258.9858, found 258.9898.

2.4. Synthesis of o-methoxycarbonylmethoxyamino-
iodobenzene 1d

14 NMR (CDCls, 300 MHz) 8y 0.20 (9H, s), 0.32 (6H,
s), 4.26 (2H, s), 6.69 (2H, td = 8.0, 0.8 Hz), 7.14 (1H,
td, J = 7.7, 1.5Hz), 7.32 (1H, dd/ = 7.7, 1.5Hz);13C
NMR (CDCl;, 75MHz) §c —2.36, —2.05, 99.1, 104.2,
108.6, 114.6, 118.1, 130.2, 132.7, 148.6; UV (TH)
Amax 324, 265, 258, 234 nm; FT—IR (NaCl) 3474.8, 3376.5,
2953.0, 2140.8, 1613.9, 1489.8, 834.4¢nMS (70eV),

This compound was prepared according to the procedurem/z 247(M*); HRMS (M™) calculated for GsH»1NSi,

described for the preparation df, except methyl bro-

247.1213, found 247.1204.

moacetate (0.65 ml, 6.84 mmol) was used. Chromatography
(n-hexane/ethyl acetate, 10:1, v/v) provided 1.1g (83% 2.7. Synthesis of 1-o-allylaminophenyl-2-

yield) of 1d as a colorless o0ifH NMR (CDCls, 300 MHz)

8n 3.83 (3H, s), 3.98 (2H, s), 4.85 (1H, s), 6.46 (1H, dd,
J = 81, 1.3Hz), 6.52 (1H, tdJ = 7.6, 1.3Hz), 7.23
(1H, td, J = 8.1, 1.4Hz), 7.71 (1H, ddJ = 7.8, 1.4 Hz);
13C NMR (CDChk, 75MHz) §c 46.3, 52.8, 85.8, 110.9,
119.9, 129.8, 139.6, 146.6, 171.3; UV (&E2) Amax 299,

(pentamethyl disilanyl)ethyne 2c

This reaction was carried out according to the same
procedure described for the preparation 24, except
o-allylamino-iodobenzenéc (0.5g, 1.93 mmol) was used.
The crude product was chromatographeehéxane/ethyl
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acetate, 250:1, v/v) to afford colorless oil @t (0.5¢,
90% vyield); 'TH NMR (CDClz, 300 MHz) 8y 0.20 (9H,
s), 0.32 (6H, s), 3.86 (2H, dJ = 5.1Hz), 4.83 (1H, s),
5.22 (1H, dd,J = 10.3, 1.2Hz), 5.34 (1H, ddJ = 17.2,
1.3Hz), 6.0 (1H, m), 6.62 (2H, m), 7.20 (1H, td,= 7.8,
1.2 Hz), 7.33 (1H, dd/ = 7.0, 1.1Hz);13C NMR (CDCE,
75MHz) §¢c —2.32,—2.07, 46.4, 99.6, 104.4, 108.3, 110.1,
116.5, 116.7, 130.4,132.6, 135.3, 149.5 UV (CHp) Amax
337, 263, 238nm; FT-IR (NaCl) 3403.3, 2953.3, 2138.0,
1601.2, 1509.2, 835.6 cm; MS (70eV), m/z 287 (M™);
HRMS (M™) calculated for GgH2sNSi, 287.1526, found
287.1525.

2.8. Synthesis of 1-o-methoxycarbonyl methoxyamino-2-
(pentamethyldisilanyl)ethyne 2d

This reaction was carried out according to the same
procedure described for the preparation 24, except
o-methoxycarbonylmethoxyamino-iodobenzefid (0.5g,
1.72mmol) was used. The crude product was chro-
matographed rthexane/ethyl acetate, 10:1, v/v) to afford
colorless oil of2d (0.39g, 71% yield);'H NMR (CDCls,
300 MHz) 6y 0.20 (9H, s), 0.35 (6H, s), 3.81 (3H, s), 3.97
(2H, s), 5.27 (1H, s), 6.46 (1H, d, = 8.2 Hz), 6.67 (1H, t,

J =75Hz), 7.20 (1H, tdJ = 7.8, 1.4Hz), 7.34 (1H, dd,
J = 7.6, 1.4Hz);13C NMR (CDChk, 75MHz) §c —2.38,

127

272, 261, 237 nm; FT-IR (NaCl) 3393.1, 2959.2, 2151.1,
1706.0, 1580.1, 863.1cm; MS (70eV), miz 231(M*);
HRMS (M*) calculated for GzH;7NOSi 231.1079, found
231.1078.

2.10. Irradiation of 1-o-acetylaminophenyl-2-
(pentamethyldisilanyl)ethyne 2a with acetone

A solution (5x 1074M) of 1-o-acetylaminophenyl-2-
(pentamethyldisilanyl)ethyne2a (144mg) and acetone
(2ml) in benzene (11) was deaerated by nitrogen purging
for 1h and irradiated in a Rayonet photochemical reactor,
model RPR-208, equipped with RUL 254 nm lamps. After
irradiation for 1.5h, the resulting photoreaction mixture
was concentrated in vacuo. The photoadducts, and 7
were isolated in 60.7 mg (42% yield), 15mg (13% vyield),
and 22.5mg (13% yield), respectively, by column chro-
matography withn-hexane/ethyl acetate (5/1) as an eluent
followed by normal phase HPLC usinghexane/ethyl ac-
etate (2/1, v/v) as an eluet.'H NMR (CDCl;, 300 MHz)
8y —0.16 (9H, s), 0.37 (6H, s), 1.25 (3H,s), 1.38 (3H, s),
2.09 (3H, s), 6.99 (1H, ddf = 7.6, 1.5Hz), 7.07 (1H, t,

J = 7.4Hz), 7.17 (1H, s), 7.31 (1H, td] = 7.6, 1.5Hz),
8.25 (1H, d,J = 8.2 Hz); 13C NMR (CDCk, 75MHz) 8¢
0.07, 2.35, 2.96, 25.1, 29.5, 30.1, 89.0, 120.9, 123.6, 128.8,
129.1,130.8, 134.9, 142.6, 167.7, 172.9; UV (CHp) Amax

—2.07, 45.7, 52.7, 100.1, 103.8, 108.9, 109.8, 117.4, 130.4,379, 260, 237 nm; FT-IR (NaCl) 3308.5, 3093.2, 2974.7,

132.7, 148.4, 171.2; UV (C¥Clo) Amax 332, 268, 261,
237nm; FT-IR (NaCl) 3389.1, 2952.9, 2140.2, 1751.2,
1512.0, 1246.1, 835.4cm MS (70eV), mz 319 (M™);
HRMS (MT) calculated for GgH25NO,Si,> 319.1424, found
319.1424.

2.9. Irradiation of 1-o-acetylaminophenyl-2-
(pentamethyldisilanyl)ethyne 2a in benzene

Deaerated solution (% 10~4M) of 1-o-acetylamino-
phenyl-2-(pentamethyldisilanyl)ethyrga (144 mg) in ben-

zene (11) was irradiated in a Rayonet photochemical reac-

tor, model RPR-208, equipped with RUL 254 nm lamps.
After irradiation for 1.5h, the resulting photoreaction
mixture was concentrated in vacuo. The photoadddcts
and 6 were isolated in 88.1mg (61% yield) and 3.4mg
(3% yield), respectively, by column chromatography with

1638.2, 1572.7, 1518.9, 1224.6, 747.8¢mMS (70eV),
m'z 347 (M™); HRMS (MT) calculated for GgH2gNO,Sip
347.1737, found 347.1740.

2.11. Irradiation of 1-o-amino-, allylamino-, or metho-
xycar bonyl methylami nophenyl -2-(pentamethyl disilanyl)
ethynes 2b, 2c, or 2d in benzene

Deaerated solution (& 10~*M) of 2b, 2c, or 2d (123,
143, or 159 mg, respectively) in benzene (11) was irradi-
ated in a Rayonet photo chemical reactor, model RPR-208,
equipped with RUL 254, 300, or 254 nm lamps, respec-
tively. After irradiation for 2.5h, the resulting photoreac-
tion mixture was concentrated in vacuo. The photoadduct
8 was isolated in 24.9 mg(20% vyield), 27.4 mg(22% yield),
or 37.3mg(30% vyield), respectively, by column chromatog-
raphy with n-hexane/ethyl acetate (20/1) as an eluent fol-

n-hexane/ethyl acetate (5/1) as an eluent followed by nor- lowed by normal phase HPLC usimghexane/ethyl acetate

mal phase HPLC using-hexane/ethyl acetate (2/1, v/v) as
an eluent.4: colorless oil; UV (CHCl2) Amax 326, 261,
229nm; FT-IR (NaCl) 2950.2, 1656.5, 1605.8, 1260.9,
804.8cntl; MS (70eV),m/z 289 (M) HRMS (M*) cal-
culated for GsH23NOSKL 289.1318, found 289.130%6:
colorless oil;'H NMR (CDCls, 300 MHz) 84 0.30 (9H,
s), 2.21 (3H, s), 7.02 (1H, td] = 7.5, 0.9Hz), 7.33 (1H,
td, J = 7.9, 1.5Hz), 7.41 (1H, ddJ = 7.7, 1.5Hz), 7.99
(1H, s), 8.39 (1H, d,J = 8.3Hz); 3C NMR (CDCk,
75MHz) §¢ 0.35, 25.2, 100.7, 102.7, 112.2, 119.3, 123.5,
130.4, 131.8, 139.9, 168.5 UV (GBIl2) Amax 308, 299,

(10/1, viv) as an eluen8: colorless oil;!H NMR (CDCls,
300 MHz) 8y 0.13 (9H, s), 0.25 (6H, s), 3.80 (2H, s), 6.41
(AH, d,J = 189 Hz), 6.70 (1H, ddJ = 8.0, 0.9 Hz), 6.80
(1H, td, J = 7.6, 0.6 Hz), 6.93 (1H, dJ = 189Hz), 7.10
(1H, td, J = 7.6, 1.5Hz), 7.34 (1H, dd/ = 7.6, 1.3 Hz);
13C NMR (CDCk, 75 MHz)8c —3.72,—1.80, 116.6, 119.4,
125.9,127.6,129.0,131.1, 139.4, 143.7; UV (CH) Amax
323, 267 nm; FT-IR (NaCl) 3470.2, 3382.4, 3066.4, 2950.4,
1620.1, 1487.8, 836.0cm; MS (70eV), m/z 249 (Mt);
HRMS (M™) calculated for GzH23NSi; 249.1369, found
249.1361.
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SiMeZSiMeg,
SiMezsiMe?,

| RX |
L, —
NH, NHR
la: R= acetyl, 93%

1b: R=H
1c: R=allyl, 89%

1d: R= methoxycarbonylmethyl,

83%

PACl,(PPhs),, Cul, NEt,

©\/
NHR

2a: R=acetyl, 81%

2b: R=H, 82%

2¢: R= allyl, 90%

2d:R= methoxycarbonylmethyl,
71%

Scheme 1.

3. Results and discussion

The starting le-substituted-aminophenyl-2-(pentamethy-
[disilanyl)ethynes2a—d were prepared by the reaction of
o-substituted-amino-iodobenzengs—d with pentamethyl-

in the presence of a trapping agent, acetone, to obtain the
same photoproduct (42% vyield) and6 (13% yield) and
also acetone-addition photoproduc(13% vyield).

Based on these observations, a plausible photoreaction
mechanism is proposed as illustrated Scheme 2 The

disilanyl ethyne in the presence of bis(triphenylphosphine) photolysis of 2a has been found to proceed simultane-

palladium dichloride and copper(l) iodide in triethylamine
(Scheme )1

Irradiation of2a in deaerated benzene with 254 nm UV
light provided a novel intramolecular cycloaddition product
4 (61% yield) along witt6 (3% yield) as indicated iBcheme
2. The formation of photoproduet can be rationalized in
terms of the initial formation of 1-sila-1,2-propadiene inter-
mediate3 upon irradiation followed by the intramolecular
cycloaddition of an amino group rtho substituent to SiC

ously by two different routes leading to the formation of
1-sila-1,2-propadien8® and 1-silacyclopropene intermedi-
ate 5. Subsequent intramolecular cyclization ®fresulted
in the production of4. The photoproduct was formed
from the liberation of dimethylsilylene i and compound
7 was formed from the photoreaction of 1-silacyclopropene
intermediateb with acetone.

The structures of these photoprodudiss, and 7 were
unambiguously supported by various spectroscopic methods

bond of 1-sila-1,2-propadiene formed. Subsequent liberationsuch as'H NMR, 3C NMR, 2D NMR (H-'H, 1H-13C
of dimethylsilylene species from the silacyclopropene inter- COSY, HMBC, NOESY), UV, FT-IR, and high resolution

mediateb resulted in the formation @. To trap the reaction
intermediates3 or 5, we investigated the photolysis &

mass spectrometry. Th&H-H and *H-13C correlation
spectroscopy (COSY) spectra df were carried out to

SiMe, 7 SiMe;
o X
SSiMey | ———» .
_SiM
N N Si (=)
o i o)\
3 4, a)61%
b) 42%
Me, .
SiMe,SiMe; Si - SiMe;
4 . 7
o a) PhH, hv — —SiMe; O
or
NJ\ NH N/U\
H b) PhH, acetone, )\ H
2 hv o) 6, a 3%
a 5 . b) 13%
M62 - Me3Si
S' .
—_' . y §|Me2
SiMe; acetone o
o NH NH
o)\ | 0
5 7, b)13%

Scheme 2.
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Table 1
1H NMR (600 MHz), 13C NMR (150 MHz), and HMBC data for photoproduétin CDCls2
Position Sc (ppm) M Sn (ppm) £ md Jn-H (H2) HMBC®
1 123.4 d 7.47 1H d 7.43(H-21) H3
2 127.5 d 7.14 1H t 7.836H-1H.3H) H4
3 130.8 d 7.26 1H t 7.8 §d-2H.aH) H1
4 125.9 d 7.12 1H d 7.8 £3-3H) H2
5 138.8 s H1, H3
6 121.7 s H2, H4, H8
7 155.7 s H1, H8
8 95.1 d 5.08 1H s H11
9 158.8 s H10
10 21.4 q 2.16 3H S
11 —3.08 q 0.21 6H s H8
12 —-1.70 q 0.08 9H S

aAll these assignments were confirmed Hy-'H and 'H-13C COSY and NOESY, HMBC spectra.
b Multiplicities were determined by DEPT spectrum.

CIntegrated intensity.

d Multiplicities.

€ Protons correlated to carbon resonance&@® column.

identify the protons directly attached to the individual car-  The3C NMR spectrum of photoaddu@tshows the char-
bons. According to the correlated peakstinwe have been  acteristic dimethyl substituted $garbons at 89.0, sup-
able to identify the pairs of carbons and directly bonded pro- porting the 1-oxa-2-silacyclopent-3-ene moiety. The loca-
tons as shown iffable 1 In order to determine the location tion of the dimethylmethylene group on the five-membered
of the quaternary carbons, the HMBC spectrumdofias ring was confirmed by comparison with the reported results
taken. The presence of the cross-peaks due to the vicinal[1,2,14,23,29,30]The formation of photoproduct is un-
coupling between the protons of C(1), C(8), C(12) and the derstood by assuming the intermediacy of silacyclopropene
quaternary carbon C(7) éhshowed the connectivity of the 5. Insertion of acetone into the silicon—carbon bondsin
carbon C(7) to the benzene ring, trimethylsilyl, and the car- generates a five-membered ring compoind

bon C(8). In the same manner, the connectivity of the carbon Irradiation of 2b—d in deaerated benzene with 254 or
C(8) to the carbon C(7) and the dimethylsilyl groupliwas 300nm UV light only provided the reduction product
established. The three-dimensional structuréd whs deter- 8 (20-30% yield) along with several unknown products
mined by a nuclear overhauser and exchange spectroscopyas shown inScheme 3 However, the photoinduced in-
(NOESY). In particular, the presence of the cross-peaks be-tramolecular cycloaddition products via 1-silacyclopropene
tween a proton of C(1) and the protons of C(12) showed or 1-sila-1,2-propadiene intermediate were not detected.
the close proximity of a proton of C(1) to the protons of The structure of the photoprodutwas unambiguously
C(12) indicating that these protons are located on the samesupported by various spectroscopic methods, suchHas
side of the molecule. Thus, the skeletal structure efas NMR, 13C NMR, UV, FT-IR, and high resolution mass
unambiguously established as showrfig. 1 spectrometry. The vinyl protons in tHél NMR spectrum

-~ : HMBC
-——e- » : NOESY

Fig. 1. Important correlations observed in HMBC and NOESY spectra of photoprdduct



130 SK. Park, D.J. Baek/Journal of Photochemistry and Photobiology A: Chemistry 150 (2002) 125-130

SiMezsiMe3 H
7z hv AN SiMeZSiMe3
NHR PhH N}—E
2b : R=H 8, 20% from 2b
2c¢ : R=allyl 22% from 2¢
2d : R=methoxycarbonylmethyl 30% from 2d
Scheme 3.
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