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Ahatzact - The esters ) of N-hydroxy-2-thiopyridone react smoothly
at room tespsrature in a thermal reaction with diethyl azo-
dicarboxylic estsr to furnish adducts 2 of & novel structure.
Photolysis of these adducts affords a convenient route to the
little known tetrazanes §. Azo compounds without electron
withdrawing groups do not resct. Ths Cookson reagent, however, is
80 reactive that it gives discyl derivatives of type l&.

The esters of N-hydroxy-2-thiopyridons of general formula ] are a useful source of
carbon!? and nitrogsn radicals.’ Carbon radicals produced in this way are “"disciplined*
by the thiocarbonyl group and thus can be used efficiently in :ynthcsh.‘. ¥e have
recently developed a method based on the radical chemistry of ] which involves the removal
of the carboxyl group and its replacement by another carboxyl group suitably labelled for

biological studies.!

It would also be convenient for the partial synthesis of potentially
biologically active compounds to have & mathod to replace a carboxyl group by a nitrogen
function under mild radical conditions. Such a method would be well adapted for the
asnipulation of the carboxyl of side chains of Plptid‘l.s

We planned, therefore, to examine the reactions of radicals generated from esters of
formula ) on the azo linkage. We could foresee the radical chain sequsrnce outlined in
Scheae 1.

In fact, we could not realize this Scheme because ssters of type ] veact rapldly (in
less than 1 hr.) with activated (electron deficient) azo groups at room tempsrature to
furnish & new class of compounds of general formula 2. The resction proceeded i{n the
dark, hence it was not photolytic.

The reaction was discovered using diethyl azodicarboxylate 3 (X=~CO,Et). Reaction of
an excess of this ester with a series of derivatives of | afforded the novel compounds 2.
A second derivative of } (X=CO,Et) was also formed and {s the known® compound 4. The
isolated yislds of 2 were as follows: 28 (72%), 2b (78%), 2¢ (51%), 24 (70%), 28 (631)
and 2L (81%).

Tha chemical evidence for the gereral formula 2 was as follows. Hydrelysis of 23
vith IN sodius hydroxide afforded the parent hydrocinnamic acid (66%). Reduction wvith
sodium {n ammonia gavs dihydrocinnamic acid anide .’ Thers {3z precedent for this
resction.® Then, on the analogous palmitoyl compound 2k, the thiopyridine-N-oxide residus
vas removed with Raney Nickel in ethanol to furnish the amide 3 (70X) (See Experimsntal).

t Dedicated with sppreciation to Professor X. J. S. Dewar on the occasion of his
seventieth birthday.
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In the course of this work we synthesized the derivative of Jlg that could have
resulted from addition of the 2-phenylethyl radical to the azo-linkage. Thus the
appropriate Grignard reagent was added to ] (X=CO,Et) using cuprous iodide as catalyst to
afford the desired compound § in reasonable (60%X) yleld. There {s good precedent for this
addition.? With this compound in hand we could, of course, check that it did not afford
any dihydrocinnamic acid on hydrolysis.

Treatment of 1,2-dicarbethoxyhydrazine with baue and palmitoyl chloride afforded the
same compound 3 (71X) as vas formcd by the Raney Nickel reducticn of 2h (see adove).
Similarly, resction with base and an excess of dihydrocinnamoyl chloride gave the bis-
derivative 7.

H-Rydroxy-2-thiopyridone itself did not react with 3} (X~CO,Rt) and azobenzene 1,
(X=Ph) was also unreactive towards several compounds of type 1. The reaction to give 2 is
not seffected by tungsten light and so it clearly is not a radical reaction. It can be
represented by the ionic type process shown {n Scheme 2. [Electron donation froa the
thiocarbonyl group is the key factor which initiates the process.



N-hydroxy-2-thiopyridone esters

0
@ . O r-d copr
s N —— § /N—u\

f N i i EtO.C S
(e} N
O\ R \'C'Oﬂ O:g‘_\"/ \OO,EQ ‘0, < -
P os R ?!3‘
o] 33 2
Scheme 2

Further svidence for the presence of & sulfur-aitrogen bond in compounds 2 came from
photelysis expariments. Irradiation of compounds 2b. 2c. 2d. 2e and 2f in acetonitrile
with & medium pressurs mercury lamp at room temperature furnished in isolated yields of
72, 64, 78, 70, and §7% tha corresponding dimers Bb. fc, 8d. 8a and Bf respectively as
well as the expected disulfide'? 9. Clesrly the weak sulfur-nitrogen bond has photolyzed
(Scheme 3) to give N(10) end 3(11) radicals, each of which has dimerized. The dimers of
type § are astonishingly stable to heat. Indeed, this type of compound has already been
described in the literature in the seminal work of c.dom“.
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Scheme 3

Photolysis of ester 24 in the presence of g-dburylthiol afforded the reduced adduct
12 (67%). Thers was no sign of ring elosure. A ring closure reaction was not expected
since it would have besen the transformation of a stebilized radical to a less stedilized

radical.
-
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Finally, the reaction of esters of type ] with the Cookson ua;cn:u 13 was studied.
Agsin ve wers surprised to obtain diacyl derivatives léa, Jj4s and 14f In ylelds of 58, 5O
and 80X (n.m.r.) respectivaely from la, le and 1f. In addition, the disulfide 3 wvas
produced quantitatively.

The previously proposed mechanisa (Scheme 2) can readily ba adapted to explain the
observed products. Thus (Scheme 4), the first step {s the formation of the adduct 13
which them reacts with a second moleculs of the ester ] as indicated in Schess 4. Thus
the thione function of ) attacks the sulfur of 15 to give the anfon 1§ and the cation }1].
Mutual interaction affords the observed products 14 and the disulfide 3.
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Expaximantal

Proton and 'X¢.n.m.x. spectra were recorded with a Varfan XL-200Z spectrometer for
CD'Cl.J soclutions (6 scale, TMS as internal standard.) Mass apectrs (70 ev.; electron
impsct) wers obtained using a Hevlett-Packard 5995C quadrupole gc-ms instrument. Positive
fon FAB spectra were recorded with a VG Analytical 7058 high resolution double focusing
usgnatic sector mass spectrometer with attached VG Analytical 11/250J data system. FAB
seasurements were performed in a g-nitrobenzyl alcohol (Aldrich, 95X) matrix using argon
2s a bombarding gas at 6-8 Kev energy. The ir spectra were aessured with a Perkin-Elmer
881 spectrometer; only the most significant absorptions are listed. The UV spectra vere
recorded on a Beckmann DU-7 spsctrowmeter. Microanalyses were performed at ths Center of
Trace Characterization, Texas ASH University, Malting points ars determined on a Kofler
hot stage and ars uncorrected. [J-Hydroxy-pyridine-2-thione was prepared from the 40X
aquesous solution of its sodium salt (trade name: sodium omadine from the Olin Corp.)

Genexal Procedures for the Preparation of Ibhiohvdroxamic Esxtars 1:

All these experiments were performed under an inert atmosphers in dry solvents and
the reaction vessel vas wrapped with aluminum foil.

a) A solution of the carboxylic scid (0.82 smol) in C, {2 wl) and 1 drop of DMF was
treated with oxalyl chloride (0.18 wl, 2.1 mmols). hour aftsr the evolution of
gas ceased, the solvent and excess of oxalyl chlorids were evaporated at reduced
pressure. N-RHydroxy-2-thiopyridone (0.11 gr, 0.86 mmols) in CH, (2 al) was added
dropwise followed by a solution of pyridine (70 pl, 0.836 mmol) in CHy (0.2 ol).
The cooling bath was removed and stirring continued for 2 hrs. Ths reaction mixturs
vas diluted with CH,, filtered and concentrated at reduced pressure. The residue
was purified by chromatography on silica and then recrystallized from hexane/CH,Cl,
vhere sppropriate.

b) N-Hydroxy-2-thiopyridone (10.5 wmols) was dissolved in CH,Cl, (15 al) and the
solution was cooled to 0-3°C. The carboxylic acid (10.5 mmwols) wvas then added
followed by dicyclohexylcarbodiimide (DCC) (2.3 g, 11 mmols). After 10 mins., the
cooling bath was removed and the stirring was continued for an additional hour at
room temperaturs. The resction aixture was then filtersd and the precipitate was
wvashed with cuzm (15 m1). This solution of thiohydroxamic acid ester in CH,CXZ {30

al) wvas used in t‘\o next step. The data are summarised {n the Tabdble.

Tabls
Ester Yield Procedurs M.p.('C) Lit. (Ref.)
(3
ia 90 a 134-135% 134-135 (4)
1k 87 . Y. 76 T4- 76 (&)
s 70 b .
14 80 1S .
1s 91 3 110 10 (@8]
1£ 85 a 165-166 165 (13

Raaction Betwsan Thiohydxoxsmic. Katers 1 and Disthyl Azodicarboxylic Estar (DEAD):

Typical procedure: The thiohydroxamic ester 1 (2 smols) was dissolved in CH,Cl, (5-
8 al), DAD (8.7.g, 50 wmol) was added and the reaction wixture was stirred at room
temperature (15-20°C) until cowpletion (t.l.c.) (less than 1 hr.). The solvent was
svaporated off and the reaction mixture was filtered over silics (Cgi; then EtOAc). HMNost
of the DAD was recoversd at this stage vhereas the pure derivarive 2 was isolated by
chromatography over silica gel (EtOAc).
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2a: =p. 115-117°C; ¥ ( Cl,;): 1750 (broad), 1280 cal; § 'H: 8.10 (L4,4), 7.65 (1H,s),
7.31 (1R,r), 7.23.7.05 (6H,m), 4.25 (2H,q), 4.22 (2H,q), 3.19 (2H,t), 2.9% (2H,r), 1.31
(3M.t), 1.20 (3H,t): § B¢ 172.0, 155.9, 152.1, 1640.2, 137.2, 128.4, 128.3, 126.4,
126.2, 122.4, 121.3, 64.9, 64.6, 39.0, 30.6, 14.3, 16.1; m/z (X): 433 (8.8) W+, 113
(16.6), 127 (30.1), 105 (75.35), 91 (100): FAB w/z (%): 434 (33.3) Nel, 302 (27.7), 128
(7%), 105 (100), 91 (71).

2k: mp. 64-65°C, ¥ (CR,CN): 1745, 1258 ca’'; § 'M: B.11 (IH,d), 7.90 (1H.s), 7.346 (IH.t),
7.12 (1H,¢), 4.26 (2H.q), 4.22 (2H,q), 2.88 (2H, oct.), 1.61 (2H,8), 1.30 (3H.t) 1.29-1.15
(27H,m), 0.83 (3H,e); & '3¢c: 172.8, 155.7, 152.2, 137.2, 126.6, 122.3, 121.5. 64.8. 64.6.
37.3, 31.9, 29.6-29.0, 24.6, 22.7, 16.3, 14.2, 16.1; m/z (X): 339 (0.5) M+, 414 (1.1) 239
(26.5), 176 (100), 128 (&1.2).

2c: pale yellow ofl, ¥ (CHCL,): 1739, 1290 ca®; § 'H: 8.10 (1H,d), 7.80 (1K,s), 7.29
(1H,t), 7.0S8 (1M,c), 6.97 (1H,dd), 6.32 (1H,d), $.71 (1H.4), &4.21 (24,q), 4.12 (2H,q9).1.21
(3H,t), 1.10 (3H.t); § Vc: 165.2, 155.3, 152.0, 137.2, 131.%5, 129.9, 126.9, 122.1, 121.7,
64.8, 64.7, 14.2, 14.0; FAB w/z (X): 356 (91.8) M+l, 355 (3.7), 302 (6.7), 182 (100), 128
(71.7).

24: yellow ofl, ¥ (CHCly): 1745, 1276 cm’); § 'H: 8.05 (1H.d), 7.80 (1H,s), 7.27 (lH.t),
7.04 (1H,t), 5.83 (1H,m), 5.12 (1H,s), 5.04 (1H,d), 4.22 (2H,q), 4.15 (2H.q), 3.59 (2H.m),
1.22 (34,t), 1.10 (3H,t); § Pe: 171.3, 155.5, 152.6, 137.7, 130.2, 127.2, 122.9, 122.1,
119.5, 65.1, 64.9, 42.0, 14.4, 14.3; FAB w/z (X): 370 (93) M+l, 369 (16.6), 302 (75.4),
128 (100).

2e: colorless ofl, ¥ (CH,CI): 1750, 1280 c-": § w: 8.10 (1H,d), 7.85 (1K.,s), 7.32
(MH,t), 7.09 (l1H,t), 4.28 (2ﬁ,q). 4,20 (2H,q), 3.33 (lH,tt), 1.97-1.65 (SH.m), 1.45-1.23
(SH.m), 1.31 (3H,t), 1.19 (3H,t): & Mc: 175.8, 135.5, 152.1, 137.2, 126.7, 122.4, 121.4,
64.7, 64.4, 46.2, 29.2, 25.7, 25.4, 14.2, 14.1; w/z (X): 127 (14.8), 111 (61.7), 83 (100).
Becauss of the i{nstability of this compound, a good microanalysis could not bs obtained.

2f: wp. 60-62 °C, v (CH,Cl,): 1750, 1278 ¢a™; § 'H: 8.10 (IH,d), 7.62 (1H.d), 7.31 (lH,t),
7.09 (1H.t), 4.27 (2H.q). %.22 (2H,q), 1.99 (6H,s), 1.96 (3H,s), 1.64 (6H,s), 1.30 (3H,t),
1.21 (3H,c); & ¢ 182.1, 155.9, 153.0, 137.4, 126.7, 121.9, 121.4, 64.8, 64.2, 45.6.
38.1, 36.2, 28.1, 14.3, 14.2; m/z (X): 463 (0.3) M+, 163 (55.7) 136 (100) 127 (19.5).
(Calc. for czzx,,%o&s: C: 57.00, H: 6.30, N:9.06 Found: C: 56.56, H:S.87, X:9.162).

Alkaline Hydrolysis of Amids 2a:

To s solution of the hydrazids 23 (0.295 g; 0.68 mmol) in ethanol (20 ml) was added
a N aqueous solutfon of NeOH (5 ml). The reaction mixture was stirred overnight at R.T.
and then neutralized (n,so‘)‘ The precipitate of ua,so‘ vas fl{ltered off, washed with
sthanol, then the solvents wers removed under vacuum. The white residus obtained was
taken up in C.H,, filtered and the solvent vas evaporated to furnish dihydrocinnamic acid,
66 mg (66X).

Reduccion of the Dexivative 2& with Sodium in Liguid Assonis:

The hydrazine 23 (0.28 §g; 0.64 mmol) was dissolved in dry Et,0 (3 al) and dry
asmonia (40 ml)at -80°. Small lumps of Na metal wers added (under reflux) until &
psrmsnent blus color pesrsisted. The blue color was maintained during 1 hr. additional
reflux. Then the reection mixture was treated with an excess of NH,Cl (added in portions)
and the solvent was allowed to evaporate. The residue was taken up in ethyl acatate,
{{l7ared ana the ethyl scet:ta was removed under vacuws. The amide vas {solated by prep.
t.l.c. cn silics (EtOAr): 48 mg {501). This coapound had fdentical spectral daze o thnse
raported in the literature.

Claavage of the N-§ Bond by Reduction of 2b with Rapnsy Nickel:

The hydrazine derivative 2b (0.62 g, 1.15 amol) was dissolved in EtOH (5 ml). This
well-scirred solution was treated with an excess of Raney Nickel and the stirring was
continued overnight at R.T. The reaction mixture was then filtered and the solvents were
removed under vacuus. The residue was dissolved (n u,o, washed with wvater and dried over
MgSO,.  Evaporation of the solvent furnished the compound 3 as a white solid, 0.33 g
(70%). This compound vas {dentical in all respects with an authentic sample.
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Exapaxation of the Hydrazine Dexivative 5:

To & solution of hexamethyldisilazane (HMDS) (0.26 ml; 1.23 mmol) in THF (2 ml) cooled at
-20°C, p-Buli (sol. 1.6 ¥ in hexans; 1.2} mmol) was added dropwise and the solution
stirred at -20°C for 30 min. 1,2-Dicarbethoxyhydrazine (0.35 g: 1.98 mmol) dissolved in
THF (3 =ml) was then added and the cooling bath was removed. To this solution, palaitoyl
chloride (1.50 =l; 5.20 mmol) was quickly added. A precipitate formed. When this
precipitate had disappeared, the reaction mixture was treated with an excess of aqueous
NN, Cl (saturated sol.) and extracted with ether. The combined extracts were dried over
MgSO,. Evaporation of the sclvent furnished a white precipitate which was dissclved in
ether (3 ml) and triethylamine (0.7 =ml, 5.2 wmol) and then chromatographed on silica
(Et,0). Evaporation of the solvent gave the compound 2 as & white solid; 0.36 g (711);
wp: 50-53°C, ¥ (CHC1,): 3405, 1740 cm'y 8§ M: 6.47 (1M,8), 4.23 (2H.q), 4.19 (2H,q), 2.92
(28,t), 1.63 (2H,w), 1.45-1.25 (30H,w), 0.84 (3H,t); & 'Jc: 171.8, 151.9, 63.7, 36.8,
31.9, 29.6, 29.5, 29.4, 29.3, 29.0, 24.5, 22.6, 4.4, 14.1; w/z (X): 415 (35.6) M+1, 414
(4.3), 239 (43.7) 176 (100); HR-MS m/2=~415.31656 [Calc. for Cofig3t,0, (N*+1): 415.31720]).

Exepsration of the Hydrazine Dexivative 6:

The Grignard reagent, prepared from PhCH,CH,Br (2.71 g, 14.6 mmol)} and Mg turnings
(0.45 g) in Et,0 (10 ml), was added to a solution of Cud, (0.27 g; 1.4 m=mol) In
dimethyldisulfide (2 =l) and ether (7 =ml) cooled at -68°C. The reaction aixture wvas
stirred for 5 min., then DAD (2.5 =ml; 15 mmols) in Bt,0 (5 ml) vas sdded dropwise. At the
end of the addition, the reaction amixture was diluted with ether (50 =l) and the
tenperature vas allowed to rise to room temperature. Then the reaction was quenched with
squeous NH.Cl (10X). The ether layer was washed with NHCl, thsn with water and dried
(Mgs0,) . After concentration, the residual yellow oil was taken up in hexans and
extracted with CH,CN. The solvent was removed under vacuum and the product was isolated
by chromatography on silica (hexans/CH,Cl,/Et,0 50:40:1 to give 2.4 g (60X) of & colorless
ofl §: ¥ (CHC1,): 3402, 1752, 1708 ca'’; E Y 7.35-7.20 (SH.m). 6.46 (1H.s). 4.21 (2H,q).
4.1%5 (2H,q), 3.76 (24,t), 2.90 (2H,t), 1.26 (3H,t), 1.22 (IH,t); § B¢. 156.3, 138.6,
128.7, 128.5, 126.4, 62.4, 62.1, S1.6, 33.9, 146.4; w/z (X): 281 (10.4) Mel, 280 (12.4),
235 (62.9), 207 (57.3), 105 (30), 89 (100), (Calc. for C M, N,0,: C: 59.98; H:7.19;
N:9.99; Found: C: 60.15; H:7.36; N:9.53X).

Bxeparaction of the Hydrazine Dexivactive 7:

To & suspension of NaK (2.98 mmol) in THF (2 =ml) st room temperaturs, s solution of
1,2-dicarbethoxyhydrazine (0.50 g: 2.84 mmol) in THF (4 ml) vas added. When H, evolution
ceased, the dihydrocinnamoyl chloride (3.1 mmol) in THF (3 ml) wvas added. The reaction
sixture was stirred at roos tempersture for 15 min., then treated with an aquecus solurion
of NH,Cl (20X), extracted with ether and the combined sxtracts were dried over Mz50,. The
solvent vas removed under vacuum, and the residual soli{d wvas taken up in CH,, filtered
and the filtrate washed with an aqueous solution of NeOH (7X). Evaporation of the solvent
furnished 7 as a white solld, 0.36 g (54%): wp: 70-72°C, ¥ (CHCly): 1749 ca’'; & 'H: 7.35-
7.25 (10H,m), .21 (4H,q), 3.33 (4H,t), 3.00 (4H,t), 1.21 (6M,t); & B3¢. 171.0, 151.8,
140.5, 128.5, 128.4, 126.2, 64.0, 38.5, 30.5, 16.0; @/z (X): 440 (0.5) M+, 176 (22.1), 133
(11.7), 105 (48), 104 (49.3), 91 (51), 29 (100) (Calc. for C,H,N,0,: C:65.44; H:6.41;
N:6.36. Found: C:65.08; H:6.42; N:6,20%)

Photolysis of Compounds 2 to Fuxnish Istrazanes §:

The hydrazine derivative 2 (0.115 mmol) was dissolved in dry and well-degassed CHSCN
(2 ml). This stirred solution was {irradisted by a medium pressure mercury lamp at s
constant temperature of 26°C. After completion, this solution was filtered and
concentrated under vacuum. Chromatography on silica (EtOAc) afforded the pure tetrazanss
8 as yellow oils:

8b: ¥ (CHCL): 1745 ca’l; § 'H: 4.29 (4H.q), 4.20 (4H,q), 2.88 (8H,t), 1.64 (4H.m), 1.35-
1.25 (36H.m). 0.85 (6H,t); & c: 173.8, 155.5, 153.1, 63.8, 62.5, 37.0, 31.9, 29.7-29.1,
26.6, 22.7, 14.3, 14.1:FAB, m/z (3): 828 (0.6) M+l, 827 (1.4), 589 (3.7), 415 (6.3), 177
€100} .

8c: ¥ (CHCLl,): 1748 ca'l; § M: 7.13 (2M,dd), 6.47 (2H.d), S5.83 (2H,d), .29 (4H,q), 4.20
(4H,q), 1.35 (6H,t), 1.27 (6H,t); & 3¢c: 170.6, 155.4, 153.1, 131.3, 128.8, 64.2, 62.7,
14,3, 14.1; PAB, m/z (%): 659 (22.4) Mel, 458 (0.5), 405 (8), 303 (5.7), 231 (100).
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8d: ¥ (neat): 1745 ca’l; & 'H: 5.96 (2H,m), 5.20 (2H.s). 5.13 (2H,d), 4.29 (4H.q), &.20
(6H,q), 3.68 (4H,d), 1.31 (6H,t), 1.25 (6H,t); & '3¢: 171.2, 155.4, 153.0, 130.0, 118.9.
64.0, 62.6, 41.5, 14.3, 14.1; FAB, m/z (X): 687 (11) M + 1, 485 (0.3), 429 (7.5), 245
(35), 177 (100).

Sa: ¥ (neat): 1750 cm’l; & 'M: 4.28 (4H.q), 4.15 (4K,q), 3.36 (2H.tt). 1.95-1.66 (10H.m),
1.45-1.20 (228,m); & 3¢: 177.0, 155.6, 153.1, 63.8, 62.5, 44.0, 29.3 (ct), 25.8 (t), 25.6
(t), le.é& (q), 146.1 (q): PAB, m/x (X): 569 (1.9) M+l 568 (2.5). 287 (7), 111 (69), 95
(100) .

Bf: ¥ (neat): 1745 cm'l; & 'H: 4.28 (4M.q), 4.20 (4H.q), 2.03 (18H,s), 1.69 (12H,s), 1.31
(6H.t), 1.25 (6H,t), § 13C: 175.7, 136.1, 154.2, 63.9, 62.7 45.0, 38.2, 35.4, 28.1, 14.4,
14.2; PAB, m/z (X): 675 (6.9) Mel, 674 (10.1), S38 (3.0), 337 (5), 161 (43), 135 (100).

Ixxadiation of 2d in ths Prassnce of t-BuSH to Purnish Derfivasive 12:

The hydrazine derivative 2¢ (0.150g; 0.41 mmol) was dissolved in CN (13 =ml) and
then $-BuSH (0.5 ml, 4.3 mmol) was added. This stirred solution was frradlated (g lamp)
at 26°C for 735 min. The solvent and the excess of t-BuSH wers removed under vacuum and
the residus wvas purified by chromatography on silica ( 312 then %tOAc) (672) (n.m.r.).
Compound 12 wvas & ysilow oil; ¥ neat: 3331, 1746, 1263 ca’; & 'M: 6.69 (1H.s), 4.28
(2H,q), 4.18 (2H.q)., 3.03 (2H.t), 2.56 (2H,t), 1.91 (2H, quint.), 1.32 (3H.,t), 1.29
(126,m); & Yc: 173.2, 160.4, 155.5, 63.9, 62.2, 62.2, 42.1 36.2, 30.9, 27.5, 1l4.4, 16.1;
m/z (X): 334 (2) Me, 176 (74), 159 (12.6), 131 (15.6), 103 (90), S7 (100).

€) Rasctign of the Katers 1 with Cookson's Reagant:

The eater ] (1.05 mmol) was dissolved in Cely or CH,Cl, (4 ml) and then the
triazolinedions (185 mg, 1.05 mmol) was added and the solution stixred at room temperature
for 1-4 hrs. The precipitate of pyridine-2,2'-dithiobis-1,1'-dioxide was filtered off and
the solvent removed under reduced pressurs. Puriffcation by chromatography on silica
(CH,Cl,) afforded the adduct ]4 as a wvhite ctlytt:auim solid. Tha compound l4f decomposed
on purificstion; it had ¥ (CH,C1,): 1750 ewl; 8§ M. 7.%6.7.45 {(S5H,m), 2.19 (12H,0), 2.03
(6H,8), 1.76 (12H,s).

lés: mp. 129-130°C, ¥ (GHL,C1,): 1747 em’l; & 'M: 7.50-7.40 (SH,m}, 7.17-7.3%5 (10H,m), 3.32
(4H,t), 3.07 (4H,t); § V¢ 67.3, 147.6, 139.8, 130.0, 129.3, 129.1, 128.5, 128.4, 126.4,
126.1, 38.0, 30.1; m/z (X): 441 (0.5) M+, 322 (9.2), 133 (39.6), 119 (34.5), 105 (69.2),
91 (100).

l4e wp. 160-163°C, ¥ (CHCL): 1753 ea™; & 'H: 7.56-7.43 (SH,m), 3.39 (2H,tt), 2.02 (4H.d).
1.81-1.23 (16H,m); & Pc: 171.4, 167.5, 129.6, 129.5, 129.4, 126.1, 4.5, 29.0, 25.6,
25.4; m/z (2): 397 (1.1) Ne, 288 (3.9), 178 (20.5), 119 (10.5), 111 (60), 83 (100); HR-NS
/2=397.20033 [Calc: for C,M, N0, (N°):397.20016].

* .

The disulfide 2 wvas obtained as a vhite crystalline solid. The I.R. and U V.
sprectra vere ident{cal to those reported in the literaturs.'’.
wp. 235-237°C; § 'H: 8.28 (2H,d), 7.58 (2H,d), 7.22 (4H.m); & MC: 148.5, 138.7 126.6 (d).
122.5 (d), 121.9 (d); m/z (X): 25 (0.3) Me2, 253 (0.3), 252 (0.5), 236 (1.4), 220 (49),
127 (12.4), 126 (l4.4), 78 (100).

Acknovisdgemants Ve thank the H.I.H. and the Schering-Plough Coipuvration for thair
genarous support of this work. Alsu, we thank Dr. T. R. Sharp for the wmass spectral
analysis (departmsental VG Analytical 705 instrument funded by a grant from the N.S.F.)

7391



7392

D. H. R. BARTON er al.

Refsxances

10.

11.

12.

13,

D.H.R. Barton, D. Crich and W.B. Motherwell, ], Chem, Soc. Chem. Commun,. 939
(1983); Idam. Iatrahedron, 41. 4347 (1983); D.H.R. Barton and S.Z. Zard, Purs and
Appl. Chem.. 38, 675 (1986); D.H.R. Barton, Y. Hervé, P. Potier and J. Thierry,
Iatrahadron, 43, 4297 (1987); D.H.R. Barton, A. Catesu-Olesker, 6.D. Cero, B.
Lacher, C. Tachdjian and S.Z. Zard, ], Chem, Soc, Chem. Commun.., 1790 (1987); and

references there cited.

X.U. Ingold, J. Lusztyk, B. Maillard and J.C. Walton, Tatrahedron latts,. 22. 917
(1988).

M. Newcomb, S.U. Park, J. Kaplan and D.J. Marquardt, Ietrahedron letts., 26, 35651
(1985); S.U. Park, S.K. Chung, and N. Newcomb, J, Am, Cham, Soc, 108, 240 (1986); M.
Newcomb, S.U. Park, J, Am. Chem., Soc.. 108, 4132 (1986); M. Newcowb, R.X. Sanchez,
J. Kaplan, J. Am. Chem. Scc., 109, 1195 (1987); M. Newcowb, J. Kaplan, Istrahedron
Latts. 28, 1615 (1987); M. Newcomb and T.X. Deed, 1. Am., Chem. Soc.. 109, 3163

(1987).
D.H.R. Barton, N. Ozdalik and B. Vacher, Istrabsdron., 44, 3501 (19883).

For example P. Strazewski and C. Tamm, 3Jynthesia. 298 (1987); D.H.R. Barton, D.
Bridon, Y. Hervé, P. Potier, J. Thierry and S.Z. Zard, Ietrahadron. 42. 4983 (1986).

V.J. Sanders, U.S.P. 4,463,009, July, 1984; Chem, Aba,. 101. 171113x (1984).

P.C. Kuzma, L.E. Brown and T.X. Harris, J, Org, Chem.., 43, 2015 (1984).

J.M. Mellor and N.M. Smith, ], Chem, Soc. (Parkin Irans, 1). 2927 (1984).
J.P. Demers and D.H. Klaubert, Iatrahedron latga.. 28, 4933 (1987); L.A. Trimble and
J.C. Vederas, 1. _Aa. Cham. Soc.. 108, 6397 (1986).

R.A. Domico, U.S.P. 3,700,676 Oct. 1972, Cham, Abs,, 28, 43278z (1973) (no physical
data); The Aldrich Library of Infrared Spectra, 3rd Ed., C.J. Pouchert, Aldrich
Chemical Company, Inc. 1981, USA, spect. no. 1421F; S. Oliveri-Vigh and HK.L.
Karogeozian, Anal, Chem.. 48 (7)., 1001 (1976).

B.D. Baigrie, J.I.G. Cadogan and J.T. Sharp, 1. Chem, Soc, (Pexkin Irana, 1), 1065
(1975).

R.C. Cookson, $.5.H. Gilani and I1.D.R. Stevens, Istrahedron letts.. 3. 615 (1962).
idsn. JI. Chem, Soc. (C). 1905 (1967).

D.H.R. Barton, H. Togo and S.2. Zard, Iatrahadron, 41. 5507 (1985).



