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Synthesis ofl-(1'-Tbienoyl)coumaran-3-one and its 7-methyl, 5-methyl, 5-chloro, 
7-methyl-5-bromo, S-methyl-7-bromo derivatives from two routes have been described. 
In one, the corresponding l-(1'-tbienoyloxy) acetophenones have been brominated using 
CuBr • to obtain high yields of the c.~-bromoaeetopbenones, which on Baker
Veokataraman (B.V) transformation afforded the coumaran-3-ones. In the other, the 
tbienoyloxy acetophenone& have been first converted to the related 1:3 diketones by B. V. 
rearrangement. These ketones have thea been converted to the coQmaran-3-ones b)' 
careful bromiDatioD and cyclizatioQ. 

T HB synthesis of 2-acyl coumaranones cto not appear 
to have received much attentiont-u and in the 
reports published earlier, the acyl unit was invariably 

non-heterocyclic. A series of investigations leading to 
the synthesis of 2-heteroacylcoumaran-3-ones have. 
therefore, been currently undertaken in this laboratory 
(partly reported) ts. In this communication the 
preparation of some 2·(2'-thienoyl) coumaran·3-ones 
has been described. 

These coumamones have been obtained by two 
routes. In one, the hydroxyacetophenones Ua-t) were 
converted to the 0-acyl esters (II a-t) in 60 to 90% yield 
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by the direct condensation with thlopbene-2-carboxylic 
acid using POCI8 as the condensing agentlo.u and tho 
esters were rearranged to the corresponding 1:3· 
dlketones (lV •-I) by Baker-Venkataraman transforma· 
tion. On careful bromination 11 of the P-diketones 
{IV •-I) and cyclization of tho products the desired 
coumaranones {VI 0 _ 1) were obtained. Repeated 
crystallisation of the bromo compounds did not yield 
sharply melting products indicating partial cycJlzation 
during purification. · 

In the second procedure, the intermediate bromo 
compounds (111._1 ) were obtained in high yields by 
employing dry CuBr 1 1 0•1 • for bromination of the esters 
(IIa-J) in conformity with Groveru and coworker's 
observation except, in the case of 3-methyl-2-(2'• 
thfenoyloxy) acetophenone. Baker-Venkataraman 
rearrangement of these bromo-compounds with KOH 
in boiling dloxan afforded, (obviously through the 
unstable intermediate V a-I), the coumaranones identical 
with those obtained by the first procedure. The overall 
yields by the second procedure were slightly better than 
the first. All the coumaranooes were soluble in dilute 
alkali and gave positive ferric reaction. The coumara• 
nones gave the correct elemental analysis results. Thelt 
l.r. spectra agree with the assigned structure111 •te and 
show distinct hydroxyl bands indicating enolisation to 
a degree. The PMR spectra of two representativo 
coumaranones add further confirmation. 

Experimental 

All m ps are uncorrected. Nuclear brominated 
hydroxyacetopheoones were obtained by the method of 
Buu-Hoi et a/17 • 

Preparation of the thlenoJloxyacetophenones (lla-tl I 

A mixture of Ia-f (0 06 mole) and tbiophene-Z. 
carboxyltc acid (t'.07 mole) in dry pyndme (10 ml) was 
treated with POCI8 (2 ml) 10 drops wnh sturmg l2 brs} 
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&elow 60°. It was left overnight and poured into i~e
HCI mixture. The filtered sohd was triturated with 
NaOH solution (2%), 1 wasbed with water and recrys
tallised from ethanol. The m. ps and yields were as 
under: 

110 ll0°t 60%; llb 72-73°, 78% (Lit.1855°); 11 0 91°, 
75%; 114 8i0 , 65%; lie 89°, 90%; Ill 82°, 80%, 

(In several earlier lots II, was obtained as a viscous 
product. The solid analysed correctly for C & H). 

Preparation of the 1:3 Diketones (IV11-t): 

II (0.01 mole) and powdered KOH (0.03 mole) in 
dry pyridine (15 ml) were stirred at 50° till the m1xture 
turned into a thick yellow paste and left at room 
temperature for 2 hrs. Pouring into crushed ice 
containing HCI acid gave the crude diketone which was 
washed and recrystallised from ethanol. The m.ps and 
yields were as follows : 

IVa 86-87°, 65%; IV 6 79-80°, 80% (Lit.18 72-73°, 
52%) ; IV 0 80-81°, 78% (Lit. 18 80°. 50%); IV d 106-
070, 60%; IV 8 106°, 75%; IV 1 99-100°, '>0%. 

Preparation of Coumaran-3-ones (VIa-l) ~ 

A diketone (0.001 mole) in dry chloroform {15 ml) 
containing anhydrous K 2 C0 8 (tg) was treated with 
bromine (molar proportion) in dry chloroform (5 ml) 
at 0°. Stirring was continued till the disappearance of 
the colour due to bromine. The mixture was next 

refluxed on a water bath (3 hrs) and acidified (dil.HCI). 
Removal of the chloroform layer, washing. drying 
(MgSO 4 ) and distillation of the chloroform gave a solid 
whicb was crystallised from a proper solvent. The 
m ps, yields, solvent of crystallisation have been given 
fn the table separately. 

Preparation of w-Bromo-thlenoyloxyacetophenonea 
(IIIu.-t): ' 

Anhydrous CuBr 2 (0.01 m_9le) in dry dioxan (20 ml) 
was refluxed for! hr. with exclusion of moisture. An 
ester (11.,_ 1) (0.005 mole) was next added and refluxing 
was continued for_ 2 .Jus. The dioxan filtrate was 
concentrated under pump and diluted with' ice-water. 
The solid which separated was washed and crystallised 
from alcohol. Viscous products were extracted with 
benzene, purified and directly used for tfle next experi
ment. M.ps and yields were : lila 93", 82% ; 111 11 
gummy mass; III., 81°,60% ;. III4 90". 61%: 1116 132°, 
60%; 1111 97°, 62%. 

Preparation of coumaran-3-onea (VIa-f): 

A w-bromo ester (0.005 m'Ole) in dry dioxan (15 ml) 
and powdered KOH {0.015 mole) was refluxed for ! hr. 
After cooling, the mixture was poured over ice/dil. 
H 2S04 and the resulting solid was filtered,' washed with 
water and recrystallised. 

These products showed no depressioa on admixture 
(1:1) with coumaran-3-ones obtained by tfle other route. 
The yields have been shown in the table. 

TABLB 

S.N. Name M.P. %yield and Mole Required Found 
solvent of formula C% H% C% H% 
crystallisation. 

VI., (2·(2'-Thienoy l) 108-09° (i) 50 CtaH80,S 63.9 3.3 63.4 3,9 
coumaran-3-one (ii) 80 

Ethanol 

Vh' 7-Methyl-2· 145-46° (i) 45 C1,HtoOaS 65.1 3.9 65.0 4.0 
(2' -thienoyl) (ii) 70 
coumaran-3-one Ethanol 

Vle 5-Methyl-2• 140-41° (I) 65 CuHtoOaS 6.5.1 3.9 - 65.2 4.0 
(2'-thienoyl) (ai) 70 
coumaran-3-one Ethanol 

Vld 5-Cbloro-2- 153-54. (i) 60 CuH10aCIS 56.01 2.5 55.9 1.3 
(2' -thienoyJ) (ii) 65 
coumaran-3-ono Ethanol 

VI, 7-Metbyl-5-bromo· 174-75° (i) 70 C14H90~BrS 49.95 2.67 so.t 2.4 
2-(2' ·th1enoyl) (ii) 60 
coumaran-3-one Acetic acid 

VIt 5-Methyl-7-bromo· 193-94° (i) 70 CuH~O.BrS 49.95 2.67 50.2 2.7 
2-(2' -thienoyl) (ii) 75 
coumaran-3-one Acetic acid 

((i) indicates yield by the first procedure & (ii) by the second ) 
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l..r. dol4 (peaks atcm•t): 

Vlb, 3150, 1600, 15SO 1510, 1300, 1280,724. VIc, 31'0, 
1600, 1548, 1516. 1280, 728. Vld, 3440, 3100, 1600, 1550, 
1505, 1315, 1295,735. VIe, 3220, 3180, ltOO, 1550, 1510, 
1320, 130. VIC, 3220, 1590, 1540, 1510, 1320, 720. 

PMRdata 

V~b R 1 -=CH, (Proton labelled 'a') 
R 1 -H ( ,, ., 'c') 

VIc ~-HI ( ,, ,. "p') 
R,=CHa ( ,. •• 'r') 

The PMR spectra of Vlb and VIc show the proton resonances 
(in 8) as follo~s: 

Vlb a=-2.59, b=6.80, c-7.15, d=7.20, e=7.31, f-7.59, 
g-7.73, h=8.33.· 

VIc •-2.49, b-6.00, d=7.23, e=ca 7.36, ( ... 1.53, a=7.73, 
h=8.38, P""ca 7.36. 

In Vlb, the enolic proton 'b' appears as a broad bump 
centering at 6.80 d. The methyJ protons (3H) show as 
a smglet at 2.5:~ d while the six aromatic protons can be 
seen as multiplets in the region 7.15-8.33 ~. The proton 
'h' comes at a low field centering at 8.33 6 under the 
intluence of the ortho carbonyl group and is split into a 
aJ.isblly distorted doublets (J =6Hz). The proton •c' 
signals at 7.15 6 as a doublet (J ==6Hz). 

The exact position of the peaks have been assigned 
by decoupling experiments (M/S Sadtler Research 
Laboratories). 

Acknowledgement 

The authors wish to express theit thanks to Prof. 
J. N. Cbatterjea (Patna University) and S. M. Osman 
(Aligarh Mushm University) for co-operation. M/S 
Sadtler Research Laboratories Inc., Philadelphia 

(U.S.A.), have very kindly recorded the PMR spectra 
and assigned the protons (scanned on Varian CFT-20). 
They have also recorded the I R. spectra of a few 
sample~ (scanned on Oigilab FTS Jl) and the authors 
deeply appreciate the hetp. One of the authors (K R) 
gratefully acknowledges the grant of a Teacher Fellow· 
ship to him by the U.G.C., and to the authorities of tho 
Boagalpur University for providing facilities. 

References 

1. w. c. FITZMAURTCB, w. T. A. O'SULLIVAN, E. M. 
PHILBIN, T. S. WHEELER and T. A. GEJSSMAN, Chem. 
Ind., 1955, 651. 

2. T. A. GEISSMAN, J. B. HARBORNB and M. K. SEtKEL, 
J. Arner. Chern. Soc., 1956, 78, 825. 

3. T. A. GEISSMAN, 1. Arner. Chern. Soc., 1956, 78, 926. 

4. S. o. LIMAYB, H. K. PENDSE, R. M. CHANDORKAR and 
C. V. BHJDE, Chern. Abs., 1957,51, 5064. 

s. T. A. GEISSMAN and A. ARMEN, I. Arner. Chem. Soc., 
1955, 77, 1632. 

6. R. BRYANT and D. L. HASLAM, J. Chern. Soc., 1965, 
2361. 

7. VoN. K. AUWERS, Chern. Ber., 1910, 2196. 

8. E. M. PHILBIN, W. 1. A. O'suLLIVAN and T. S. WHl!ELER, 
I. Chern. Soc., 1954,4174. 

9. H. AKABIEBOLOG and P. APOTAX:ARE, Chern. Abs.,l965, 
62, 6337. 

10, P. N. WADODKAR and M. G, MARATHBY, Indian. J. 
Chern., 1972, 10, 145. 

11. J. I. GOWAN and T. S. WHEELER, I. Chern. Soc.,l9S0, 
1925. 

12. K. D. BANERJI and DAY ANAND PonoAR., I. Indian Chem. 
Soc., 1978, 55, 584. 

13. K. B. DIOFODE, I. Org. Chem., 1962, 27, 2665. 

14. M. L. MAl..IK and S. K. GROVER, Indian I. Chem.,l916, 
14B, SI3. 

15. JoHN R. DYER, Application of Absorption Spectroscopy 
of Organic Compounds, Printice Hall (1965) p. 34. 

16. Spectroscopic Methods in Organic Chemistry, D H. 
WILLIAMS and IAN FLEMING, McGraw-Hill, (1966) 
p. 60. 

17. N. P. Buu-HOI and D. LAVIT, I. Chem. Soc., 1955,18. 

18. K. A. THAKAR and S. U. KuLKARNr, 1. Indian Chem. 
Soc., 1976, 53, 279. 


