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In the course of a stwiyl of the chemistry of the 3-dialkylamiuodithioacrylates, a 

reactive group of compounds readily derivedla from the trithionas, dithioacrylates &a-c were 

observed to undergo rapid (s. 1 hr) reaction with maleic anhydride in bsnaene at ambient temp- 

erature to afford in high yield (91, 69, and 732, respectively) a series of isostructural 1:l 

adducts which have now been shown by single-crystal X-ray amlysis to possess the W_-thiopyran 

structure& 

1 a: R'=H, RaNa 

b: R'3CH3, RsNa 
c: R'=H, RsN=(CH&N 

2 a: R'=H, RsNa, R"=H 
b: R'=f&,, R;?Na, R"=H 
c: R'PH, RsN=(CHs)sN, R"H 

d: R'=CHs, RsNa, R)'=Br(O>C& 

Although the infrared and nmr spectra3 of these adducts clearly show them to be unsatu- 

rated carboxylic acids, neither the spectral parameters nor the results of chemical degradation 

allowed assigmnent of a unique structure. The adduct from dithioacrylate lb and maleic anbydride 

was therefore converted to the corresponding E-brcmobemylester 4 in 66% yield by treatment with 

R-bromopheqyldiazanethane (fran nickel peroxide-oxidation of R-bromobemaldehyde hydrazone). 

Crystals of the ester, mp 140-141°, were grckm by 91~ cooling of a saturated 

cyclohexane-benzene solution. The unit cell is monoclinic, space group Psx-Cs2, a - 11.36(l), 

b = 8.052(5), c = 11.77(l) A, S = 99.86(5)'. The measured density is 1.52 ? 0.02 g-cm-s ard 

the calculated density is 1.516 g-cm-s for CsoHss04NS2Br with Z = 2. The intensity data were 

collected by the 0-28 scan technique on a Picker Autcmatic four-circle diffractometer using 

graphite monochrcamtized Mo lta radiation. The structure was solved by interpretation of a 

series of three-dimensional Patterson functions, Fourier and difference Fourier syntheses, and 
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least-square calculations, and was refined by full-matrix least squares to an R value of 0.057 

for 1429 observed reflections. The molecular structure and principal bond distances are shcm 

in Figure I; C(9)-C(lO) and C(ll)-C(l2) and double btis. All of the hydrogen atoms were located 

frana difference Fumier syntkmsia. Full structural details will be reported later.5 

Figure1 
Themolecular structure of 2lJ-thiopyrang 

A reasonable mechanism congruent with formation of 2@Mopyrans za-c is presented in 

scheme I. Thatthereactionis initiated byattackof thenucleophllic thiono sulf'ur atcmof 

2 

scheme I 

the dithioacrylate at the electrophilic double bcaxl of maleic anhydride to give the delocalized 

zwith?rioniC intermediate 2 follows from (a) the known chemistry of the ditbioacrylates;lb(b)the 

observatim that both succirdc and phthalic anhydride, comporudsinwhichthe double bolld is 

either absent or rendered unreactive, are inert towards the dithioacrylates, even under more 
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vigorous conditions than required far reaction with maleic anbydride; and (c) the quantltive 

fonmtion of salt ~2~7~e, mp 143-144’ dec, from the reaction of dltMoacrylate Lb with brcw- 

male10 anbydride (bename, ambient temperature); loss of bromide ion from switterion 1 is appar- 

entlymore rapid thancyclisatlm. 

Eliminatiaa of dialkylamine fran 4 (fonmlly the Diels-Alder adduct of 1 and maleic 

anhydride) is presumably facilitated by the increased delocalisatim in adduct 2 which, in hrm, 

apparentlyuniergoes rapid ring-opening by the liberated amine specificallyatthe higher-energy 

unconjugated carbaqylgroupwith concanitantrelief of strainto afford the observed 2I& 

thiopyrans. Although attempts to isolate or detect (mr) intermediate adducts 4 and 2 were 

umucessful, adduct E*l" was obtained In 62$ yield from the reaction of. dlthioacrylate lb tith 

N-phenylmaleimide (benzem, ambient temperature); as expected, the indde ring in~apparently 

undergoes ring opening by the liberated amine less readily than does the anhydride function of 2. 

Ib s 
Further discusslm of tha mechanism of this reaction as well as the reacticm of the 

dithIoecrylat.eswlthother unsaturated systemsls resewed for the fullpaper. 
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m epectra: 2a (crrso-&): T 2.74 (1 H, d, IJI - 7.2 He, Iid, 3.74 (1 Ii, d, IJ( = 7.2 Hz, 

IId, 4.90 (lb 8, Iid, 6.47 (8 H, m, -01, 7.55 (3 H, 8) -SC&); 9 (CDCls): 'I -1.23 

(1 H, 8, exchangeable with D&, -C&H), 2.61 (1 H, 8, Ik), 5.18 (1 H, 8, Hz), 6.33 (8 H, m, 

-o), 7.57 (3 H, 88 *Es), 7.89 (3 H, 8s CHS-k); 2~ (0%): ‘I -0.48 (1 H, d, IJI = 

7.4 b, Hs), 3.77 (1 H, d, IJI - 7.4 He, Hd, 5.10 (a, 1 H, Ho), 6.95 (6 H, hx& d, 

<I, 7.55 (3 H, 8, SC&). 

hu- bxm.3): 7 2.62 (4 H, AA'BB' 

13.7 m, Br-@&o&-1, 5.20 (1 

7.92 (3 H, 8, -c&i); ir bjol): 

carbonyl). 

m, BP@-), 2.65 (1 H, 8, &), 4.88 (2 H, d, IJI - 

HI s, HI), 6.40 (8 H, m, -fi), 7.62 (3 H, 8, -XX&), 

1690 (conjugated.eeeter carbowl), I.630 cm" (amide 

The crystal structure of 2,6~i~~l-3-ba~yl-m-thiopyran-5-cerb~a~e~ehas been 

determined previa~ely.~ Canparieonswifhthestfucture~~-thiopyran2dvlU.bemadein 

thefullpsper. 

M.-U. Haque and C. N. Cauglilan, 1. I&&. m., & 3017 (1967). 

Nmr b20): T 0.03 (1 H, d, IJI = 7.2 H%, HI), 3.52 (1 H, d, IJI - 7.2 Hz, Ha), 3.65 (1 H, 

a, Hs), 6.35 (8 HI m, -k@), 7.47 (3 H, s, -SCHS); ir (KBr): 1830, 1760 cm-' (anbydride 

aarbollyl). 

&as&m&m of molecular models isdlcates that in all probability 6 possesses the trans- 

configuration at the (formal) carbon-carbon double boM. The observed 7.2 Hz coupling 

constant is in acaordence with the lamms decrease in I~lt,, with increase in the electro- 

negativity of substituents on the double bond. 

J. W. Rwley, J. Feeney, and L. H. Sutcliffe, Tilgh Resolution Nuclear Magnetic Resonance 

Spectroscopy," Pergaswm Press, Oxford, 1966, 

Nmr (CD%): T 2.57 (5 H, broad s, ;NCeHs), 

(3 H, 8, -SX&), 7.80 (3 H, 8, CH&=&; ir 

Vol. 2, pp 714-716. 

2.98 (1 H, broadened d, IJI - 1.7 Hz, H,,), 7.41 

(CHCle): 1770, 1710, 1650 cm-l. 


