FULL PAPERS

DOI: 10.1002/adsc.200505488

Palladium/Lewis Acid-Catalyzed Reactions of Bicyclic
Hydrazines with Organostannanes: A General Methodology for
the Stereoselective Synthesis of 3,4-Disubstituted Cyclopentenes

V. S. Sajisha, K. V. Radhakrishnan*

Organic Chemistry Section, Chemical Sciences Division, Regional Research Laboratory (C.S.I.R), Thiruvananthapuram —

695019, Kerala, India

Fax: (491)-471-249-1712, e-mail: radhupreethi@rediffmail.com

Received: December 22, 2005; Revised: January 23, 2006; Accepted: February 20, 2006

Dedicated with respect to Professor Yoshinori Yamamoto, Tohoku University, Sendai, Japan on the occasion of

his 63™ birthday.

Abstract: Pd/Lewis acid-catalyzed reactions of bicy-
clic hydrazines with organostannanes afforded the
3,4-disubstituted cyclopentenes in excellent yields.
The reaction is milder and is the first general method-
ology developed for the stereoselective synthesis of
trans, vicinal disubstituted cyclopentenes. The results
show that organostannanes with easily functionaliza-
ble moieties can be efficiently utilized in the ring
opening of bicyclic hydrazines leading to the stereose-

lective formation of 3,4-disubstituted cyclopentenes.
The products, having a wide range of substituents,
are important intermediates in the synthesis of biolog-
ically active molecules like cyclopentenyl nucleosides,
glycosidase inhibitors etc.
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Introduction

Substituted cyclopentanes have been extensively utiliz-
ed as synthons in the preparation of a number of biolog-
ically active molecules. For example, cyclopentenyl nu-
cleosides such as carbovir have been shown to act as po-
tential anti-HIV agents!"! and some of them are known to
have potent in vitro antitrypanosomal activity.” 1,2-Di-
substituted cyclopentanes are well known for their activ-
ity as small, potent potentiators of AMPA receptors!’!
and COX-2 inhibitors.) Aminocyclopentane-based a-
L-fucosidase inhibitors serve as novel therapeutic agents
for treating inflammation and cancer.”) Nikkomycins
and polyoxins, a family of cyclopentene-derived mole-
cules are used as nucleoside-type antibodies.!’ Manno-
statins and trehazolins, a class of glycosidase inhibitors,
are derived from substituted cyclopentanes.”’ Some hy-
drazinocyclopentitols itself are shown to be active as
mannosidase inhibitors.®l Polyhydroxycyclopentitol-
containing natural products like pactamycin,” bacterio-
hopanetetrol,"” funiculosin,"" epoxyqueuosine,'” ker-
uffarides,!"”! crasserides!' and caryose!™ also belong to
the substituted cyclopentane derivatives. Some of the bi-
ologically active substituted cyclopentanes are shown in
Figure 1.
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Various strategies have been adopted for the synthesis
of substituted cyclopentane derivatives!'® starting from
carbohydrates, inositols etc. In most of the reports, the
synthetic strategy involves disubstituted cyclopentene
as a key intermediate. Synthesis of disubstituted cyclo-
pentenic intermediates is a challenging problem in syn-
thetic organic chemistry since it allows access to a wide
range of biologically active cyclopentanoids. However,
there are no general methods available for the synthesis
of 3,4-disubstituted cyclopentenes. Most of the reported
syntheses involve several steps and usually result in low
or moderate yields.

Functionalization of the unsaturated cyclopentane
skeleton is a promising strategy towards substituted cy-
clopentanes. In this context, bicyclic hydrazines have
been evaluated as versatile building blocks for the syn-
thesis of disubstituted cyclopentenes. Earlier attempts
for the desymmetrization of these substrates resulted
in the formation of 3,5-disubstituted cyclopentenes.!'”)
In a few cases, 3,4-disubtituted cyclopentenes were ob-
served as minor products from meso-bicyclic hydra-
zines!" and N-acyl-nitroso hetero-Diels-Alder cycload-
ducts."! Tt is to be noted that 3,5-disubstituted cyclopen-
tenes were formed as the major product in all these
transformations. Hence it is of considerable interest to
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Figure 1. Biologically active substituted cyclopentanes.
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Figure 2. Bicyclic hydrazines studied.

develop a general and efficient methodology for the syn-
thesis of 3,4-disubstituted cyclopentenes. Herein, we re-
port an expedient synthesis of 3,4-disubstituted cyclo-
pentenes by the palladium-catalyzed reaction of bicyclic
hydrazines with organostannanes. The bicyclic hydra-
zines®” selected for our studies are shown in Figure 2.

Results and Discussion

We have recently reported the Pd/Lewis acid-catalyzed
reaction of allyltributylstannane with bicyclic hydra-
zines which afforded the 3-allyl-4-hydrazinocyclopen-
tenes 4 in excellent yields. The role of ionic liquid,
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[bmim]PFg, as a solvent as well as a promoter was also
established by carrying out the reactions in the ionic lig-
uid. Phenyltributylstannane was also found to react in
the same manner yielding the phenyl-substituted hydra-
zinocyclopentene 3.!! The reaction is illustrated in
Scheme 1.

In the present paper, we report the synthesis of more
interesting and structurally diverse 3,4-disubstituted cy-
clopentenes. With the aim of exploiting the reactivity of
organostannanes with bicyclic hydrazines, we investigat-
ed the palladium/Lewis acid-catalyzed reactions of 2-
(tributylstannyl)furan and 2-(tributylstannyl)thiophene
with bicyclic hydrazines. To the best of our knowledge,
this is the first report on the single step, stereoselective
synthesis of furyl- and thienyl-substituted hydrazinocy-
clopentenes.

Our initial studies involved the reaction of bicyclic hy-
drazine 1a with 2-(tributylstannyl)furan in the presence
of [Pd(allyl)Cl],, dppe and Sc(OTf);. The reaction pro-
ceeded smoothly affording 3-(2-furyl)-4-hydrazinocy-
clopentene 7 in 80% yield. Similar reactivity was ob-
served with 1a and 2-(tributylstannyl)thiophene leading
to the formation of thiophene-substituted hydrazinocy-
clopentene 8 in 78% yield. The reaction is shown in
Scheme 2.

The structures of 7 and 8 were assigned based on spec-
tral analysis and by comparison to the literature.’*!*! The
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Scheme 1.
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4-phenyl-1,2 4-triazoline-3,5-dione-derived tricyclic hy-
drazine 2 was also examined for its reactivity towards 2-
(tributylstannyl)furan and 2-(tributylstannyl)thiophene
and similar products were obtained. In solvents like tol-
uene and THEF, the rate of the reaction was found to be
very low for the tricyclic hydrazine. On the other hand,
the reactions were found to be high yielding in ionic lig-
uid. The results of our investigations are summarized in
Table 1.

Inspired by the reactivity of stannylfuran and stan-
nylthiophene and the excellent yield of the reaction,
we have carried out the ring-opening reaction of bicyclic
hydrazine with vinyltributyltin. Interestingly, 3-vinyl-4-
hydrazinocyclopentene 9 was formed in 80% yield
(Scheme 3).

The mechanism of the reaction appears similar to the
one proposed by Kaufmann and co-workers!"® in the
palladium-catalyzed C—N bond cleavage of azabicyclic
olefins in the hydroarylation reaction under Pd(OAc),/
AsPh,/HCOOH/Et;N conditions in DMF/DMSO and
isoutlined in Scheme 4. Alternately the present reaction
may involve the initial formation of a tin amide, which
can be hydrolyzed in the work-up process.

Since the completion of this work, an article by Pin-
eschi et al.?? has appeared which describes the catalytic
asymmetric ring opening of 1,3-cyclopentadiene-heter-
odienophile cycloadducts with dialkylzinc and trialkyl-
aluminium reagents in the presence of copper-phosphor-
amidate catalyst. According to their report, the copper-
phosphoramidate-catalyzed reaction of 3-azaoxabicy-
clo[2.2.1]-hept-5-enes with dialkylzinc afforded trans-
1,2-hydroxamic acid. Except in the case of dimethylzinc,

926 asc.wiley-vch.de

© 2006 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

the reaction afforded ring opened products in 20 to 50%
yield. In the case of trialkylaluminium, only tricyclic and
tetracyclic Diels—Alder adducts afforded the ring
opened product. Moreover, they could introduce only
small alkyl groups like methyl, ethyl etc. to the cyclopen-
tene moiety. It is noteworthy that our method, utilizing
the [Pd(allyl)Cl],-dppe-Sc(OTf); catalyst system afford-
ed the trans-disubstituted derivatives in good yields. Our
results show that organostannanes with easily functiona-
lizable moieties can be efficiently utilized in the ring
opening of bicyclic hydrazines leading to the stereose-
lective formation of 3,4-disusbtituted cyclopentenes.

Conclusions

In conclusion, we have developed a general and efficient
methodology for the stereoselective synthesis of trans, vi-
cinal disubstituted hydrazinocyclopentenes in excellent
yields. This is the first report on the one-step stereoselec-
tive ring opening of bicyclic hydrazines with a variety of
organostannanes. The described palladium/Lewis acid-
mediated ring opening with the formation of a new car-
bon-carbon bond is a viable and general methodology
for the synthesis of aza-functionalized substituted cyclo-
pentanes under mild conditions. The synthesized mole-
cules are amenable to a number of synthetic transforma-
tions and they can be used for the synthesis of cyclopen-
tenyl nucleosides and glycosidase inhibitors. The results
show that 3,4-disubstituted cyclopentenes with substitu-
ents ranging from allyl, phenyl, heteroaryl to vinyl can
be synthesized easily under very mild conditions from
easily available 1,3-cyclopentadiene-heterodienophile
cycloadducts. The method described in this paper affords
3,4-disubstituted cyclopentenes in excellent yields under
very mild conditions, irrespective of the bicyclic hydra-
zine. The double bond in the cyclopentene ring, furan
and thiophene ring and the hydrazine moiety can be con-
sidered as latent functional groups. Transformations like
dihydroxylation, Diels—Alder reaction, conversion of the
hydrazine moiety to amine etc. will result in the formation
of versatile synthons for the preparation of novel carbon-
ucleosides, glycosidase inhibitors and other biologically
active compounds. Further work in this line is in progress
and will be reported in due course.
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Table 1. Palladium/Lewis acid-catalyzed reaction of bicyclic hydrazines with 2-(tribu-
tylstannyl)furan and 2-(tributylstannyl )thiophene.

Entry Substrate Stannane Solvent Product  Yield [%]
EtO,CHN
NCO,Et
LE\N @\ Toluene o 80
1 71\ CO,Et 0~ SnBu, ®
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SnBu 0
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6 \ ] 13
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2 O HN Ph
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6 S
\ 15
I Reaction conditions: [Pd(allyl)Cl], (5mol %), dppe (10mol %), Sc(OTf
y 2 >, dpp > 3

(2 mol %).

Experimental Section

General Methods

Allreactions were conducted in oven-dried glassware. Solvents
used for the experiments were distilled and dried as specified.
Bicyclic hydrazines were prepared as per the literature proce-
dures.” All other reagents were purchased from local suppli-
ers. All reactions were monitored by TLC (silica gel 60 F254,
0.25 mm, Merck), visualization was effected with UV and/or
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by staining with Enholm yellow solution. Chromatography re-
fers to open column chromatography on silica gel (100—-200
mesh). NMR spectra were recorded at 300 (‘H) and 75 (**C)
MHz respectively on a Bruker Advance DPX-300 MHz.
Chemical shifts are reported in & (ppm) relative to TMS ('H)
or CDCI, (*C) as internal standards. IR spectra were recorded
on a Bomem MB series FT-IR spectrometer; absorptions are
reported in cm~'. Mass spectra were recorded under EI-HR-
MS or FAB-LR-MS using a JEOL JMS 600H mass spectrom-
eter.
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Typical Experimental Procedure

Bicyclic hydrazine (2 equivs.), organostannane (1 equiv.),
[Pd (allyl)Cl], (5 mol %), dppe (10 mol %) were charged in a
Wheaton vial, degassed with argon and the mixture was dis-
solved in dry toluene (4 mL). Sc(OTf); (2 mol %) was added
and the reaction mixture was stirred at 60°C for 12 hours.
The reaction mixture was diluted with dichloromethane (2 x
25 mL) and washed with aqueous KF solution (2 x 25 mL), fol-
lowed by water (2 x 25 mL) and saturated brine (25 mL) solu-
tion. The organic layer was then dried over anhydrous sodium
sulfate and the solvent was evaporated under vacuum. The res-
idue on silica gel (100—200 mesh) column chromatography us-
ing 20% ethyl acetate in hexane afforded the product in good
yield.

Compound 7

Following the general experimental procedure, the bicyclic hy-
drazine la (100 mg, 0.42mmol), 2-tributylstannylfuran
(0.06 mL, 0.21 mmol), [Pd(allyl)Cl], (4 mg, 5 mol %), dppe
(8 mg, 10 mol %), Sc(OTf); (2 mg, 2 mol %) in 4 mL dry tol-
uene at 60 °C for 12 h gave the product as a colorless viscous lig-
uid; yield: 51 mg (80%). IR (neat): v, = 3295,3055,2986,2934,
2866, 1750, 1681, 1412,1057,1017,942,862,754 cm~'; 'HNMR
(300 MHz, CDCl;): §="7.31 (s, 1H), 6.52 (s, 1H), 6.27 (m, 1H),
6.09 (s, 1H), 5.82 (m, 1H), 5.70 (m, 1H), 4.94 (m, 1H), 4.19 (q,
4H), 4.11 (m, 1H), 2.65 (m, 2H), 1.26 (t, 6H); “C NMR
(75 MHz, CDCl;): 8=156.8, 155.7, 141.2, 129.9, 128.7, 110.1,
105.1, 63.9, 62.3, 61.9, 57.4, 47.0, 34.8, 14.3; HR-MS (EI):
m/z=308.1377, calculated for C;sH,,N,O5 (M"): 308.1372.

Compound 8

Following the general experimental procedure, the bicyclic hy-
drazine 1la (100 mg, 0.42 mmol), 2-tributylstannylthiophene
(0.06 mL, 0.21 mmol), [Pd(allyl)Cl], (4 mg, 5 mol %), dppe
(8 mg, 10 mol %), Sc(OTf); (2 mg, 2 mol %) in 4 mL dry tol-
uene at 60 °Cfor 12 h gave the product as a colorless viscous lig-
uid; yield: 52 mg (78%). IR (neat): vy, = 3295, 3060, 2980, 2935,
2866, 1750, 1680, 1515, 1475, 1412, 1126, 1057, 948, 759,
691 cm~'; 'H NMR (300 MHz, CDCl): 6=7.13 (d, J=
4.2 Hz, 1H), 6.91 (d, /=3 Hz, 2H), 6.57 (s, 1H), 5.76 (m, 1H),
5.62 (m, 1H), 4.80 (m, 1H), 4.20 (q, 4H), 4.10 (m, 1H), 2.65

928 asc.wiley-vch.de
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(m, 2H), 1.27 (t, 6H); *C NMR (75 MHz, CDCL): =156.9,
155.8, 136.4, 133.0, 132.8, 129.9, 124.0, 123.5, 67.4, 63.0, 62.4,
49.0,34.9, 14.4, 14.3; HR-MS (EI): m/z =324.1160, calculated
for C;sHyN,0,S (M *): 324.1144.

Compound 9

Following the general experimental procedure, the bicyclic hy-
drazine la (100 mg, 0.42 mmol), vinyltributyltin (0.06 mL,
0.21 mmol), [Pd(allyl)Cl], (4 mg, 5mol %), dppe (8 mg,
10 mol %), Sc(OTf); (2 mg, 2 mol %) in 4 mL dry toluene at
60°C for 18 h gave the product as a colorless viscous liquid;
yield: 44.5 mg (80%). IR (neat): v, =3295, 3055, 2975, 2929,
1716, 1521, 1418, 1177, 1132, 1097, 1069, 914, 765, 719 cm ™ ';
'H NMR (300 MHz, CDCL,): §=6.31 (s, 1H), 5.71-5.82 (m,
1H), 5.51-5.63 (m, 2H), 4.94-5.05 (m, 2H), 4.56-4.58 (m,
1H), 4.12-4.13 (m, 4H), 3.34-3.44 (m, 1H), 2.41-2.51 (m,
2H), 1.22 (t, J=5.4 Hz, 6H); *C NMR (75 MHz, CDCl,):
0=156.4, 155.9, 116.3, 115.1, 111.56, 64.2, 62.4, 51.1, 44.6,
35.0, 14.5, 13.6; HR-MS (EI): m/z=268.1391, calculated for
C15H,N,O, (M™): 268.1423.

Compound 10

Following the general experimental procedure, the bicyclic hy-
drazine 1b (100 mg, 0.37 mmol), 2-tributylstannylfuran
(0.06 mL, 0.19 mmol), [Pd(allyl)Cl], (3 mg, 5 mol %), dppe
(7 mg, 10 mol %), Sc(OTf); (2 mg, 2 mol %) in 4 mL dry tol-
uene at 60 °Cfor 12 h gave the product as a colorless viscous lig-
uid; yield: 53 mg (85%). IR (neat): v, = 3295,3061,2980, 2941,
2883, 1750, 1681, 1510, 1469, 1304, 1240, 1178, 1109, 1040, 960,
926, 765, cm~'; "H NMR (300 MHz, CDCl,): =731 (s, 1H),
6.42 (s, 1H), 6.27 (m, 1H), 6.09 (s, 1H), 5.80 (m, 1H), 5.71 (m,
1H), 4.98 (m, 1H), 4.90 (m, 2H), 4.07 (s, 1H), 2.63 (m, 2H),
1.25 (d, 12H); °C NMR (75 MHz, CDCL,): §=156.6, 155.9,
141.3, 136.4, 130.0, 116.3, 111.1, 110.1, 70.1, 69.7, 63.8, 47.1,
34.9,22.1, 22.0, 21.9; HR-MS (EI): m/z =337.1768, calculated
for C,;H,,N,O5 (M +1): 337.1717.

Compound 11

Following the general experimental procedure, the bicyclic hy-
drazine 1b (100 mg, 0.37 mmol), 2-tributylstannylthiophene
(0.06 mL, 0.19 mmol), [Pd(allyl)Cl], (3 mg, 5mol %), dppe
(7 mg, 10 mol %), Sc(OTf); (2 mg, 2 mol %) in 4 mL dry tol-
uene at 60 °Cfor 12 h gave the product as a colorless viscous lig-
uid; yield: 49 mg (75%). IR (neat): v, = 3301,3060,2980, 2935,
2877, 1744, 1687, 1515, 1378, 1240, 1177, 1103, 1034, 954, 914,
828,759, 697 cm~'; "H NMR (300 MHz, CDCl;): §=7.13 (m,
1H), 6.91 (d, /=3.9 Hz, 2H), 6.41 (s, 1H), 5.83 (m, 1H), 5.76
(m, 1H), 4.96 (m, 2H), 4.84 (m, 1H), 428 (s, 1H), 2.61 (m,
2H), 1.26 (d, 12H); ®C NMR (75 MHz, CDCl;): 6=156.5,
155.8, 132.3, 129.9, 126.7, 124.0, 123.5, 70.1, 69.8, 49.0,
34.9, 22.1, 22.0; HR-MS (E1): m/z=352.1462, calculated for
C;HaN,0,S (M ™): 352.1457.

Adv. Synth. Catal. 2006, 348, 924—-930
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Compound 12

Following the general experimental procedure, the bicyclic hy-
drazine 1c¢ (50mg, 0.17 mmol), 2-tributylstannylfuran
(0.03 mL, 0.08 mmol), [Pd(allyl)Cl], (2 mg, 5 mol %), dppe
(3 mg, 10 mol %), Sc(OTf); (1 mg, 2 mol %) in 3 mL dry tol-
uene at 60 °Cfor 12 h gave the product as a colorless viscous lig-
uid; yield: 27 mg (88%). IR (neat): v, = 3318, 3060, 2980, 2935,
1744,1688, 1550, 1481, 1452, 1389, 1366, 1246, 1155, 1046, 1012,
948, 851, 754 cm~'; '"H NMR (300 MHz, CDCl;): §=7.29 (s,
1H), 6.43 (s, 1H), 6.27 (s, 1H), 6.09 (s, 1H), 5.61-5.81 (m,
2H), 4.89 (s, 1H), 4.02 (s, 1H), 2.58 (m, 2H), 1.47 (s, 18H); *C
NMR (75 MHz, CDCl,): 6=156.2, 155.6, 141.2, 130.2, 116.16,
110.2, 108.9, 105.1, 81.2, 63.7, 47.2, 37.6, 35.0, 28.2, 26.8, 26.6,
22.6; HR-MS (E1): m/z=365.1912, calculated for C;yH,xN,O5
(M +1):365.1998.

Compound 13

Following the general experimental procedure, the bicyclic hy-
drazine 1c¢ (50 mg, 0.17 mmol), 2-tributylstannylthiophene
(0.03 mL, 0.08 mmol), [Pd(allyl)Cl], (2 mg, 5mol %), dppe
(3 mg, 10 mol %), Sc(OTf); (1 mg, 2 mol %) in 4 mL dry tol-
uene at 60 °Cfor 12 h gave the product as a colorless viscous lig-
uid; yield: 25 mg (78%). IR (neat): vy, = 3309, 3058, 2980,2938,
1748, 1685, 1475, 1368, 1245, 1155, 1015, 948, 850, 754 cm ', 'H
NMR (300 MHz, CDCl;): §=7.13 (d, J=5.4 Hz, 1H), 6.92 (d,
J=3.6 Hz, 2H), 6.49 (s, 1H), 5.76-5.83 (m, 2H), 4.76 (s, 1H),
4.24 (s, 1H), 2.51-2.64 (m, 2H), 1.47 (s, 18H); “C NMR
(75 MHz, CDCl;): 8=156.6, 155.9, 132.5, 127.7, 125.6, 123.1,
122.6, 81.3, 64.0, 49.0, 37.8, 34.9, 28.3, 26.8, 26.5, 22.7; HRMS
(EI): m/z=381.1774, calculated for C,,H,;N,0,S (M+1):
381.1770.

Compound 14

The bicyclic hydrazine 2 (100 mg, 0.41 mmol), 2-tributylstan-
nylfuran  (0.07 mL, 0.21 mmol), [Pd(allyl)Cl], (4 mg,
5mol %), dppe (8mg, 10mol %) and Sc(OTf); (2 mg,
2 mol %) were taken up in 3 mL ionic liquid [bmim]PF4 and
stirred at 60°C for 12 h. The reaction mixture was extracted
several times with diethyl ether and the solvent was evaporated
off. The crude sample on silica gel column chromatography us-
ing 25% EtOAc/hexane afforded the product as a colorless vis-
cous liquid; yield: 50 mg (78%). IR (neat): v, =3352, 3060,
2958, 2923, 2854, 1681, 1595, 1578, 1504, 1412, 1320, 1149,
1012, 943, 868, 725, 668 cm~'; '"H NMR (300 MHz, CDCl,):
0=8.51 (s, 1H), 7.50 (m, 2H), 7.39 (m, 3H), 7.31 (d, J=
0.9 Hz, 1H), 6.25 (m, 1H), 6.14 (d, 1H), 5.85 (m, 1H), 5.81 (m,
1H), 5.04 (m, 1H), 4.28 (s, 1H), 2.77 (m, 2H); *C NMR
(75 MHz, CDCl;): 6=152.2, 151.8, 141.5, 130.2, 129.68, 128.6,
126.8,125.0, 116.2, 113.3,110.2, 104.9, 58.5, 48.5, 35.1; LR-MS
(FAB): m/z=310.12, calculated for C;;H;sN;O; (M+1):
310.1113.

Compound 15

The bicyclic hydrazine 2 (100 mg, 0.41 mmol), 2-tributylstan-
nylthiophene (0.07 mL, 0.21 mmol), [Pd(allyl)Cl], (4 mg,
5mol %), dppe (8 mg, 10mol %) and Sc(OTf); (2 mg,
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2 mol %) were taken up in 3 mL ionic liquid [bmim]PF4 and
stirred at 60°C for 12 h. The reaction mixture was extracted
several times with diethyl ether and the solvent was evaporated
off. The crude sample on silica gel column chromatography us-
ing 25% EtOAc/hexane afforded the product as a white solid;
yield: 51 mg (76%). IR (KBr): v,,,,=3350, 3061, 2958, 2924,
2854, 1682, 1595, 1579, 1320, 1148, 1012, 943, 868, 725,
668 cm~'; '"H NMR (300 MHz, CDCl;+DMSO-dy): 6=8.52
(s, 1H), 7.41 (m, SH), 7.16 (d, J=5.1 Hz, 1H), 6.92 (m, 2H),
591 (m, 1H), 5.85 (m, 1H), 4.83 (m, 1H), 4.44 (m, 1H), 2.74
(m, 2H); “C NMR (75 MHz, CDCl,): §=152.1, 151.7, 144.7,
131.1, 130.7, 128.7, 127.8, 127.4, 126.7, 125.9, 124.5, 123.1,
123.0, 63.7,47.3, 33.9; LR-MS (FAB): m/z =326.03, calculated
for C;H sN;0,S (M +1): 326.0885.
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