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A general route to push-pull stabilized quinone methides starting from the corresponding pheno l s 
and proceeding via alkylation of aromatic hydroxy dithiocarboxylates has been used to synthesize 
the l -oxo-2- ( l ,3 -d i th io lan-2-yhden)- l ,2 -d ihydronaphthalene (V) and 9-oxo-10-( l ,3-di thiolan-
-2-yl iden)-9,10-dihydrophenanthrene (VI). In the case of a-naphthole , the reaction leads to a mix­
ture of isomers with little preference s h o w n for para vs ortho. The structures of the c o m p o u n d s 
are elucidated by their ' H - N M R spectra. 

I t has been recognized for some t i m e ' ' ^ tha t the replacement of exocyclic methylene 
hydrogens in para qu inone methides by alkyl thio groups, e.g. as in / , markedly 
increases their stability. T o explain this behaviour , a push-pull interact ion between 
the di thiolane and carbonyl moieties was proposed. Similarly substi tuted quinone 
methides have received considerable a t tent ion in bo th reactivity studies^'' ' ' and spectro­
scopic inves t iga t ions ' "* . 

By contras t , ra ther ht t le is known a b o u t the isomeric push-pull orf/io-quinone 
methides . Al though general synthetic me thods leading to fl ,3-dithiolan-2-yliden)-
cyclohexadien- l -ones have been descr ibed ' ' ^ only one member of the orf/io-family 
( / / ) has been prepared^. In this paper we a t t empted to prepare some new ori/io-deriva-
tives by using a versatile synthetic procedure^ based on the reaction of cor responding 
pheno la te anions with carbon disulphide. In the hope of obta ining bo th the ortho-
and ;?ara-posi t ional isomers, we used first phenol as a s tar t ing material . Unfor tuna­
tely, all a t t empts to isolate o-dithiolane / / / failed. Instead, only pa ra - i somer was 
p roduced , accompanied by a considerable a m o u n t of polymeric material . Based 
on analogy with the behaviour of o- thioquinone methide 7 F w h i c h was found to exist 
in solution only as an equil ibrium mixture with its d i m e r * ' " , the above results were 
n o t surprising. Serious doub t s may however be cast upon an earlier observation^ 
claiming exclusively the format ion of ;7ara-isomer when a -naphthole was t rea ted 
in a similar manne r (Scheme 1). Reproduc ing the described^ experiments we 
were able to isolate two componen t s after co lumn ch romatography of the crude 

* Part X X I V in the series Quinone Methides and Fuchsones; Part XXIII : This Journal 46., 

2540 (1981). 
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mixture . Tliese c o m p o u n d s were sliown by elemental analysis and mass spect rometry 
to be isomers of molecular fo rmula C 1 3 H 1 0 O S 2 and on the basis of U V and I R 
spectra the i somers were tentat ively assigned s t ructures F a n d VII. The mass spectral 
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f ragmenta t ion pa t te rns of b o t h isomers F a n d VII were a lmost identical (Scheme 2). 
The spect rum of F i s d o m i n a t e d by ion of m/z 158. Appropr i a t e metas table peak 
suggested tha t it was formed, via ion mjz 218, by a successive loss of ethylene and 
C O S . Ions of m/z 218 and 158 were observed in the spec t rum of VII as well. In addi­
t ion, ion m/z 218 genera ted from VII was a source of two o ther f ragments : tha t 
of m/z 190 was due to a loss of C O from qu inono id ring, whereas loss of sulphur 
from di thi i rane r ing gave ion m/z 186. 

VII 

MIZ 246 

MIZ 1 9 0 

SCHEME 2 

Addi t iona l s t ructura l informat ion was obta ined f rom ' H - N M R spectra (Table I ) . 
It is well k n o w n , tha t magnet ic an i so t ropy of a carbonyl g roup in n a p h t h o q u i n o n e , 
a n t h r a q u i n o n e and p h e n a n t h r a q u i n o n e is responsible for considerable downfield 
shift of jperi-hydrogens in the subst i tu ted a roma t i c r ing {e.g. H^s) and H^g) in n a p h t h o -
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C o m p o u n d VP ,d VUi'.d VIII"''' 

C ( i ) — H _ _ 8 - 1 0 - 8-51 _ 7-99 C ( i ) — H 
A . 2 = 7 - 5 

• / i , 3 = 1-2 

C ( 2 ) — H 6-38 — — 7 - 2 6 - 7-81 6-44 7-53 C ( 2 ) — H 

•^2,3 = 9-7 Ji 3 = 1 0 1 / 2 , i = 7-5 

J2,8= 0-8 J2 3 = 8-0 

JlA = 

7-47 6-66 7-16 7 - 2 6 - 7-81 7-94 7-34 

•^3.2 = 9-7 • ^ 3 , 4 = 9 - 6 •^3,4 = 9-5 / j 2 = 1 0 1 J3 .2 = 8-0 •^3.2 = 9-7 
•^3,8 = 0-5 • ^ 3 ' , 5 = •^3,4 = 7-2 

•^3,1 = 1-2 

C ( 4 , - H — 7-50 6-70 8 - 1 0 - 8-51 — 8-14 C ( 4 , - H 

•^4.3 = 9-6 A , 3 = 9-5 •^4,3 = 7-2 
JA,6 = 0-7 = 1-6 

•^4.8 = 0-9 

C ( 5 ) — H 7-47 7-50 7-44 8 - 1 0 - -8-51 8-34 8-14 C ( 5 ) — H 

Js,6 = 9-7 •^5,6 = 7-9 J5,6 = 8-2 • ^ 5 , 6 = 8-2 •^5,6 = 7-2 
•^5,8 = 0-6 .^5,8 = 0-6 ^ 5 , 7 = 

• ^ 5 . 8 = 0-6 

• ^ 5 , 3 = 

C ( 6 ) — H 6-38 7-29 7-56 7 - 2 6 - -7-81 7-65 7-34 C ( 6 ) — H 
•^6,5 = 9-7 •^6,5 = 7-9 •^6,5 = 8-2 • ^ 6 , 5 = 8-2 ^6,5 = 7-2 

h,i = 6-6 • ^ 6 , 7 = 7-1 •^6,7 = 8-0 

•^6,8 = 1-3 •^6,8 = 1-6 • ^ 6 . 8 = •^6.8 = 1-2 
J6A = 0-7 

• ^ 6 . 8 = •^6.8 = 1-2 

C^7 — H — 7-50 7-41 7 - 2 6 - -7-81 7-46 7-53 C^7 — H 

Ji,6 = 6-7 •^7,6 = 6-6 • ^ 7 , 6 = 7-1 Jl.6 = 8-0 

/ 7 , 8 = 8-2 •^7,8 = 7-9 - ^ 7 , 8 = 7-9 •^7,8 = 7-5 •^7,8 = 7-9 

• ^ 7 , 5 = •^7,5 = 1-6 

C ( 8 ) ~ H — 8-31 8-41 8 - 1 0 - -8-51 8-36 7-99 C ( 8 ) ~ H 

h . i = •^8,7 = 7-9 • ^ 8 . 7 = 7-9 •^8,7 = 7-5 

•^8,6 = 1-3 •^8,6 = • ^ 8 , 6 = •^8,6 = 

•^8,5 = / g . s = 0-6 7 8 . 5 = 0-6 

•^8,3 = 0-5 J8,2= 0-8 

•^8,4 = 0-9 

" 100 M H z data; * 200 M H z data; " 60 M H z data; correct values of S and / could not be de­
termined; S — C H 2 ~ C H 2 — S protons; / : 3-67 s; / / : 3 - 3 1 - 3 - 5 5 m; V: 3 - 4 3 - 3 - 6 1 m; VI: 3-43 s; 
VII: 3-51 m (2 H ) , 3-74 m (2 H) ; VIII: 3-29 s 
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' H - N M R Chemical shifts and c o u p h n g constants of derivatives / , / / , K— VIII 
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quinone , as well as H j i , and Hjg) in p h e n a n t h r a q u i n o n e , are located at 3 8-07, whereas 
H( , ) , H ( 4 ) , H ( 5 ) and H^g, in a n t h r a q u i n o n e are somewha t displaced to 3 8-31). Similar 
downfield shift (p robably of more complex origin) exerted 1,3-dithiolanylidene g roup 
in qu inone methides / / , VI and VIII. In the case of naph tha lene derivative / / the 
singlet at 5 8-31 was a t t r ibu ted to Hjg) and in an th racene derivative VIII pe r i -hydro ­
gens H(i ) and H ( 8 ) r esona ted at d 7-94. In critical region of poor ly resolved spect rum 
of phenan th rene derivative VI a resonance of 3 8-10 —8-15 appeared which, with 
certain caut ion , could be ascribed to H( , ) . Examina t ion of 'H-s igna ls for quinone 
methide VII d emons t r a t ed tha t resonances of bo th H ( 5 ) and H ( 8 ) were subjected 
to peri-effect [3 8-34 and 8-36, respectively). This finding is compat ib le only with 
1,4-substitution in naph tha lene skeleton. O n the cont ra ry , in the spec t rum of qu inone 
meth ide K o n l y li^g^ signal was shifted downfield, whereas H(s) resonated at 3 7-44. 
These da ta , which m a y be correla ted with those of the c o m p o u n d / / , suggest 1,2-
-subst i tu t ion in naph tha lene skeleton. 

It should be no ted tha t there was considerable discrepancy between the m.p . 
of VII (135 —137°C) and tha t repor ted (177°C)^. Similar discrepancy exists also 
between ou r and previously presented^ U V d a t a in me thano l (428 n m , 330 n m , 
310 n m vs 482 n m , 457 n m , 434 n m , 322 n m and 310 n m ) . Therefore, the s t ructure 
of VII was addi t ional ly confirmed by convert ing the c o m p o u n d to the k n o w n " 
ethyl ester (see Exper imenta l ) via the 4-hydroxynaphtha lene- l -carboxyl ic acid. Thus , 
VII mus t indeed have the s t ructure assigned and the earlier repor ted da t a have to be 
revised. The source of the m.p . and U V discrepancies remains unresolved. 

E X P E R I M E N T A L 

Melt ing points were determined on a Kofler block and are uncorrected. Analytical samples were 
dried at r o o m temperature and 13 Pa for 7 h. The IR spectra were measured in chloroform on Per­
kin Elmer 580 spectrophotometer in a 0-1 m m cell. Mass spectra were taken o n an A E I M S 9 0 2 
mass spectrometer (70 eV; source temperature 110—230°C) . ' H - N M R spectra were measured 
on spectrometers Tesla BS-467 (at 60 M H z ) , Varian H A - 1 0 0 (at 100 M H z ) and Varian X L - 2 0 0 
(at 200 M H z ) in deuteriochloroform with tetramethylsi lane as internal reference. B o t h the chemi­
cal shifts and coupl ing constants were obtained by first-order analysis. 

l-Oxo-2-{\,i-dithiolan-l-ylideri)-\,2-dihydronaphthalene (V). Starting from a-naphthole , the 
general procedure A as described in ref.^ was fo l lowed except that t w o c o m p o n e n t s were isolated 
after c o l u m n chromatography of the crude product over neutral activity II a lumina (eluent 
chloroform) . The early fractions provided Kas orange red crystals (19%), m.p. 121-5°C (methanol) . 
F o r c 1 3 h 1 0 o s 2 (246-3) calculated: 63-36% C, 4-09% H, 26-03% S; found: 63-20% C, 4-12% H, 
25-89%S. IR spectrum (chloroform): 1 619-0 c m " ' ( C = 0 ) . U V spectrum (methanol): 4 8 7 n m ( s h ) , 
461 nm, 439 n m (sh), 411 n m (sh, w). Mass spectrum: 246 ( M t ) . The later fractions gave 1-oxo-
-4- ( l ,3-di thio lan-2-yl iden)-I ,4-dihydronaphthalene (VII) as an orange ye l low s o h d (24%) m.p . 
1 3 5 - 1 3 7 ° C (ethyl acetate). For C i a H i g O S j (246-3) calculated: 63-36% C, 4-09% H, 26-03% S; 
found: 63-28% C, 4-13% H, 25-99% S. IR spectrum (chloroform): 1 625-5 c m " ' ( C = 0 ) . U V spec­
trum (methanol): 427 nm. Mass spectrum: 246 ( M t ) . 
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9-Oxo-\Q-{l,2i-dithiolan-2-yliden)-9,\0-dihydrophenanthrene (VI). The procedure was exactly 
the same as that described above except that 9 - h y d r o x y p h e n a n t h r e n e ' ' was used as starting 
phenol to give W (62%), m.p . 1 7 4 - 1 7 6 ° C (ch loro form-hexane) . For C i 7 H ] 2 0 S 2 (294-4) cal­
culated: 68-89% C, 4-08% H , 21-64% S; found: 68-68% C, 4-01% H, 21-50% S. I R spectrum 
(chloroform): 1 621-5 c m " ' ( C = 0 ) . U V spectrum (methanol) : 433 nm, 419 nm, 362 n m . Mass 
spectrum: 296 ( M t ) . 

Oxidative cleavage of VII . H y d r o g e n peroxide (30%, 3 ml) was added dropwise t o a^tirred 
so lut ion of VII {1-23 g) in acetic acid (30 ml) at 60°C. The mixture was coo led and s lowly poured 
in to ice water. The white sol id was filtered off and dissolved in d ichloromethane . After washing 
wi th water and drying (MgSO^) , the organic layer was evaporated and the residue was esteri-
fied by e t h a n o l - h y d r o g e n chloride reagent to yield ethyl 4 -hydroxynaphthalene- l -carboxylate 
(87%), m.p. 1 3 2 - 1 3 3 ° C ( r e f . ' ^ m.p. 134°C). I R spectrum (chloroform): 1 695 c m " ' , 1 242 c m " ^ 
( C O O C 2 H 5 ) , 3 601 c m " ' ( O H ) . Mass spectrum: 216 ( M t ) . 

Thanks are due to Dr L. Dolejs for measurement of mass spectra, and to the Analytical Depart­
ment {Dr J. Hordcek, Head) for elemental analyses. 


