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Anal. Calcd for C6H l209S3: C, 22.22; 
Found: C, 22.30; H, 3.80; S, 29.70. 

H, 3.73; S, 29.65. 
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In developing structural designs for compounds 
which would prove effective as systemically admin­
istered insect repellents, we sought to combine within 
a single molecule (1) a component known to have 
affinity for dermal tissue with (2) a component possess­
ing certain insect-repellent (or prophylactic or thera­
peutic) properties. In the initial phase of our explora­
tory work, we have synthesized a series of compounds 
(I—III and VI-VIII) combining into one molecular 
entity a moiety (IV) known to be transported to and 
found in epidermal tissue in significant quantities2 

[or a component (IX) of the latter], with moieties 
ascertained to have mosquito-repellent properties 
(anisyl alcohol,3a N,N-diethyl->«-toluamide,3b and citro-
nelloP). 

0 OCH3 

H,CO 

I, li = p-CH2C8H4OCH3 
II, R = m-CH2C6H4CON-

(C2HS)2 
III , U = CH2CH2CH(CH3)-

CH2CH2CH=C(CH3>, 
IV, U = CH3 

V, H = H 

H3CO 

VI, It = p-CH2C6H4OCH3 
VII, R = m-CH2C6H4CON-

(C2H5)2 
VIII, R = CH2CH2CH(CH3)-

CH2CH2CH=C(CH3).. 
IX, R = CH3 

X, R = H 

Chemistry.—The subject compounds could be viewed, 
basically, as condensation products of 4-demethyl-
griseofulvin4 (V) and of the corresponding coumaran-3-
one (X) with anisyl alcohol, N,N-diethyI-m-toluamide, 
and citronellol. 

Compounds I, II, and III were actually obtained 
by treating V with anisyl bromide5 (XI), 3-(N,N-
diethylcarbamoyl)benzyl bromide (XII), and citro-

(1 ; Th is i nves t iga t ion was suppor t ed by Research C o n t r a c t No. DA-49-
193-MD-2636 from the U. S. A r m y Medical Research and D e v e l o p m e n t 
C o m m a n d , Wash ing ton , D. C. 

(2) F. J . R o t h , Jr . , a n d H. Blank , A.M.A. Arch. Dermatol., 8 1 , 662 (1960). 
(3) W. V. K ing (Compi le r ) , "Chemica l s E v a l u a t e d as Insect ic ides and 

Repe l len t s a t Or lando , F l a . , " Argicu l ture H a n d b o o k No . 69, E n t o m o l o g y 
Resea rch Branch , Agr icu l tura l Research Service, U. S. D e p a r t m e n t of Agri­
cul ture , Wash ing ton , D. C , 1954: (a) p 52: (b) p 327: (c) p 120. 

(4) V. Arkley, J. A t t e n b u r r o w . G. I. Gregory , and T, Walker , ./. Client, 
(inc.. 1260 (1962). 

(5) W. Q. Beard, J r . , and C. R. Hauser . ./. Org. Chem., 25 , 334 (1960). 

nellyl bromide6 (XIII) in acetone and/or dimethyl-
formamide, in the presence of potassium carbonate. 

7-Chloro-4-hydroxy-6-methoxycoumaran-3-one (X), 
a hitherto unreported moiety, was obtained by the 
selective demethylation of 7-ehloro-4,(>-dimethoxy-
roumaran-3-one (IX) using a modification of the pro­
cedure employed in the demethylation of griseofulvin 
by Arkley, et a/.4 

The structure of the hydroxycoumaranone (X) \va.~ 
established by chemical and spectral evidence. Oxida­
tive degradation of X in anticipation of obtaining the 
known7 3-chloro-2,6-dihydroxy-4-methoxybenzoic acid 
proved unsuccessful. Our inability to isolate a prod­
uct from this direct oxidation appears to be consistent 
with the observation of Molho"; according to his in­
terpretation, the corresponding salicylic acid deriva­
tive could not be obtained from a 4-hydroxy-substituled 
coumaranone because it is destroyed under the pre­
vailing reaction conditions. Since our attempts to 
oxidize 7-chloro-4,()-diniethoxyeoumaran-3-one (IX) met 
with success and yielded the expected 3-chloro-2-
hydroxy-4,()-dimethoxybenzoic acid9 (XIV), we were 
led to the following approach. Both the hydroxy­
coumaranone (X) and the known4 7-chloro-4-hydroxy-
li,2'-dimethoxy-G'-methylgris-2'-ene-3,4'-dione (V). 
upon conversion to the respective ethyl ether deriva­
tives (XV and XVI4) and subsequent oxidation with 
potassium permanganate, yielded the same acid, •>-
chloro-(i-ethoxy-2-hydroxy-4-met hoxybenzoic acid (X~ 
VII). as confirmed by the melting and mixture melting 
points of the acids as well as their superiniposable in­
frared spectra, and the elemental analyses of the acid 
and its anilide derivative (XVIII). Moreover, had 
thc"~hvdroxveoumaranone been the isomeric 7-cliloro-

C,H50 O 

H3CO H3CO' Y "O 

CI 

XV \ 

OH O OCH3 ?C*H, 
COOH 

H3CO' T ^O' f H 3 C C V Y "X)H 
CI CH3 CI 

V / XVII 

\ C2HsO p OCH3 f 

(3-hydroxy-4-methoxycoumaran-3-one, oxidative degra­
dation of its ethyl ether derivative would have afforded 
the known 3-chloro-4-ethoxy-2-hydroxy-6-methoxyben-
zoic acid,10mp 179-181° dec. 

(6) R. Lukes , A. Zobacova , and J. Plesek, Croat. Chem. Acta. 29, 201 
(1957): Chem. Abstr., 53 , 17898e (19,59). 

(7) J, F . Grove . P . W. Jeffs, and D. W. Rus t idge , ,/. Chem. So,-.. 1'.).-. li 
(1956). 

(8) D . Molho , Bull. Sac. Chim. France. 39 (1956): Chem. Al,sti.. 50, 
14726/ (1956). 

(9) J. F . Grove , D, I s m a y , J . M a c M i l l a n . T. 1>. ('. Mulho l land , and M. A. 
T. Rogers , J. Chem. Soc. 3958 (1952). 

(10) L. A. Dt incanson , J . F . Grove . J. MacMi l l an , and T. P. ('. Mulhol­
land, ibid.. 3555 (1957). 
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T A B L E I 

U L T R A V I O L E T A B S O R P T I O N C H A R A C T E R I S T I C S O F 7 - C H L O R O - 4 - H Y D R O X Y - 6 - M E T H O X Y C O U M A R A N - 3 - O N - E ( X ) 

AND S E L E C T E D R E F E R E N C E C O M P O U N D S 

Ref compda 

Ri 0 

-K-band-

log t 

XIX, R, = OH; R2 = OCH3; R3 = H 4.33 
XX, R, = OCH3; R2 = OH; R3 = H 

" Summarized from a paper by Duncanson, et al.10 

In 95% EtOH In 95% EtOH with 2% HC1 
Found6 ReF Found6 

^maxi "maxt 
log e ra.fi log e mn 

In aqueous 0.1 A" N"aOH 
Refa Found'' 

log e niM 

4.31 280 4.31 284 4.35 285 
4.35 284 4.53 318 

h For 7-chloro-4-hydroxy-6-methoxycoumaran-3-one (X). 

"maxi 
raft 

283 

log e 

4.25 284 

We obtained additional confirmation for the struc­
ture of X by determining its ultraviolet absorption 
characteristics (see Table I). It can be seen that the 
spectral characteristics of X are in excellent agreement 
with those reported by Duncanson10 for the similarly 
substituted 4-hydroxy-6-methoxycoumaran-3-one (X-
IX), and are consistent with the observations of Cram 
and Cranz11 on the spectra of o- and p-hydroxyaceto-
phenones in ionizing and nonionizing media, Com­
pound X must be a 4-hydroxycoumaran-3-one since 
its K-band, like that of Duncanson's 4-hydroxy de­
rivative, has maxima of similar intensity and wave­
length in both ionizing as well as nonionizing media; 
those of Duncanson's 6-hydroxycoumaran-3-one occur 
at considerably longer wavelengths and with signifi­
cantly greater intensity in ionizing media.10 

Compounds VI, VII, and VIII were prepared by the 
interaction of X with XI, XII, and XIII in dimethyl-
formamide in the presence of potassium carbonate. 

Evaluation of Repellency.—The compounds synthe­
sized have been subjected to screening for mosquito 
repellency by Dr. C. N. Smith and Mr. H. K. Gouck of 
the Entomology Research Division, U. S. Department 
of Agriculture at Gainesville, Fla., by their standardized 
test.12 Preliminary tests have shown that the six 
compounds evaluated possessed no repellent activity 
against Aedes aegypti mosquitoes. 

Experimental Section13'14 

3-(N,N-Diethylcarbamoyl)benzyl Bromide (XII).—To an ice-
cold solution of 61.4 g (0.221 mole) of 3-bromomethylbenzoyl 
bromide" (XXI) in 200 ml of anhydrous benzene, a solution of 
diethylamine (32.3 g, 0.442 mole) in 150 ml of anhydrous benzene 
was added dropwise. After the reaction mixture was stirred at 
room temperature for 3 hr, the precipitated diethylamine hydro-
bromide was removed by filtration and washed with anhydrous 
benzene. The filtrate and washing were combined and the sol­
vent was removed under reduced pressure. The residual oily 
liquid (57.0 g, 95.5%) was used without further purification after 

(11) D. J. Cram and F. W. Cranz, J. Am. Chem. Soc, 72, 595 (1950). 
(12) Communication from the Entomology Research Division, U. S. De­

partment of Agriculture, Beltsville, Md. (Gainesville, Fla.); cf, C. N. 
Smith, I. H. Gilbert, H. K. Gouck, M. C. Bowman, F. Acree, Jr., and C. H. 
Schmidt, "Factors Affecting the Protection Period of Mosquito Repellents," 
Technical Bulletin No. 1285, Entomology Research Division, Agricultural 
Research Service, U. S. Department of Agriculture, Washington, D. C , 1963. 

(13) The authors acknowledge the technical assistance of Miss Linda F. 
Lorenzen and Miss Patricia J. Ward. 

(14) Melting points were determined with a Swissco melting point ap­
paratus containing silicone fluid and are corrected. Boiling points are un­
corrected. Ultraviolet spectra and infrared spectra were obtained, respec­
tively, with the Perkin-Elmer Model 202 and 137B spectrophotometers. A 
Rudolph Model 62 polarimeter was employed to determine optical rotations. 
Analyses were performed by Drs. G. Weiler and F. B. Strauss, Oxford, 
England. 

(15) W. Davies and W. H. Perkin, Jr., / . Chem. Soc, 121, 2202 (1922). 

drying at 100° (0.5 mm) for 3 hr, since it decomposed during all 
attempts to purify it by vacuum distillation. 

8-Bromo-2,6-dimethyloctene-2 (citronellyl bromide) (XIII) 
was prepared according to the procedure reported for the synthe­
sis of 5-bromo-2-pentene by Goering and co-workers.16 Phos­
phorus tribromide (24.5 g, 0.090 mole) was added slowly to a cold 
solution of citronellol (31.2 g, 0.200 mole) ([a]26D +1.2981° 
(neat, I. = 1 dm), d26 0.8557) and pyridine (6.32 g, 0.090 mole), 
maintaining the reaction temperature below —20°; the reaction 
mixture was stirred for 0.5 hr subsequently. The crude product 
(38.3 g) obtained by a preliminao' distillation under reduced 
pressure was dissolved in ether and washed successively with 
ice water, 5% NaHC0 3 , and saturated NaCl solution. After 
drying (NaoSO.i), the ether was removed by distillation, and 
fractionation through a 22.5-cm Vigreux column yielded a color­
less liquid (31.8 g, 72.6%), bp 104-108° (5-6 mm), n25D 1.4764, 
[a]26D -2.9182° (neat, I. = 1 dm), d26 1.0946; lit.6 bp 111° (12 
mm), n20D 1.4756, [«] 2 0D -6 .93° , dm 1.1105. 

7-ChIoro-4-hydroxy-6,2'-dimethoxy-6'-rnethylgris-2'-ene-3,4'-
dione (V) was synthesized by the method of Arkley and 
co-workers.4 The analytical sample, obtained as the monohy-
drate by recrystallization from aqueous acetic acid and aqueous 
methanol, melted at 113.8-115.0° (fusion) in accordance with the 
observation of Boothroyd, et al." While Arkley and co-workers4 

reported the melting point as 140-143°, their value for the specific 
rotation was in agreement with our findings, [a]26D +322.4° 
(c 1.250, acetone). 

Anal. Calcd for C16Hi3C106-H20: C, 53.87; H, 4.80; CI, 
9.94. Found: C, 53.78; H, 4.78; CI, 10.15. 

Prior to use as a reactant in the synthesis of I, II, III , and XVI, 
this material was dried at 100° (2 mm) for 3 hr. 

7-Chloro-4-hydroxy-6-methoxycoumaran-3-one (X).—To a 
refluxing mixture of 27.8 g (0.110 mole) of iodine in 80 ml of 
anhydrous ether and 100 ml of anhydrous benzene, 5.6 g (0.230 
g-atom) of magnesium turnings was added gradually. The 
reaction mixture was refluxed for 4 hr and was allowed to stand 
overnight at room temperature. The clear solution obtained by 
decantation from this reaction mixture was added slowly to 27.8 
g (0.122 mole) of 7-chloro-4,6-dimethoxycoumaran-3-one18'19 

(IX) in 2 1. of refluxing anhydrous benzene. After refluxing for 
24 hr, the solvent was removed by distillation under reduced 
pressure. The residue was treated with 300 ml of 3 .V HC1 
and the resulting yellow solid was treated with 150 ml of boiling 
chloroform. Upon cooling, the resulting solid was filtered off 
and suspended in 200 ml of boiling dioxane; to this mixture 
300 ml of 3 A" HC1, and subsequently, 200 ml of water were 
added. The yellow solid so obtained crystallized in the form of 
yellow needles (12.2 g, 46.6%) from 88% dioxane-water; re-
crystallized from 85% dioxane-water, it melted at 241.5-242.7° 
dec; \tT 210 mM (e 20,200), 235 (18,200), 283 (21,600), 325 
(4200); X 
325 (4200); \\ 
(17,600), 355(6200); \ 

E,OH-2% HCI 2 1 0 m ; x (<E 20,000), 236 (17,800), 284 (20,200), 
OI.VN.OH 2 1 9 mfi ( e 17,600), 240 (17,000), 284 

M C = 0 ) . 

(16) H. L. Goering, S. J. Cristol, and K. Dittmer, J. Am. Chem. Soc, 70, 
3314 (1948). 

(17) B. Boothroyd, E. J. Napier, and G. A. Somerfield, Biochem. J., 80, 
34 (1961). 

(18) G. Stork and M. Tomasz, J. Am. Chem. Soc, 86, 471 (1964). 
(19) J. MacMillan, T. P. C. Mulholland, A. W. Dawkins, and G. Ward, 

J. Chem. Soc, 429 (1954). 
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Anal. Calcd for C9H,C104: C, .50.37; H. 3.29; CI, 16.52: 
OCHs, 16.02. Found: C, 50.32: H, 3.36: CI, 16.30; OCT!,, 
15.02. 

3-Chloro-2-hydroxy-4,6-dimethoxybenzoic Acid (XIV).—To a 
solution of 2 g (8.75 mmoles) of 7-chloro-4,6-dimethoxycoiimaran-
3-one (IX) in 700 ml of anhydrous acetone, S g of powdered 
KMnOi was added. The mixture was stirred at room tempera­
ture for 24 hr, and the resulting brown solid obtained by filtration 
was washed with acetone, dried at 120° for 15 min, and ground 
with 40 ml of 10 rr NH4OH solution. The filtrate and washing 
were combined and added to 100 g of crushed ice, and this mixture 
was carefully acidified with concentrated H2SOj. The gelatinous-
type precipitate was filtered oft', dried, and recrystallized from 
ct hyl acetate. The resulting tan needles (0.51 g) melted at 222.0 
223.0° dec in accordance with the literature.9 

7-Chloro-4-ethoxy-6-methoxycoumaran-3-one (XV).—To a 
mixture of 30 g of anhydrous K0CO3 and 4.20 g (0.020 mole) of 
7-ehloro-4-hydroxy-6-methoxycoumaraii-3-oiie (X) in 120 ml of 
dimethylformamide, a solution of ethyl bromide (3.27 g, 0.030 
mole) in 40 ml of dimethylformamide was added. The reaction 
mixture was slowly heated to 65° and maintained at this tempera­
ture for 5 lir. I t was then added to S00 ml of ice water, ami 
the resulting red precipitate was washed with water. Reerystal-
lization from aqueous ethanol gave orange-red needles (3.1 g, 
03.9C , ; : after recrystallization from 9 5 r , ethanol, a melting 
point of 1S0.7-1S2.20 dec was obtained: X*;!,™ 210 mM ' e IX,927 :, 
235 118,200), 280 ( 10,656), 322 1 5006)); X ™ 3 5.88 M ( O--=0'i. 

A mil. Calcd for C\,H„C104: C, 54.45: II, 4.57: CI, 14.61. 
Found: C, 54.58: I I ,4 .5s ; CI, 14.70. 

7-Chloro-4-ethoxy-6,2'-dimethoxy-6'-methylgris-2'-ene-3,4'-
dione (XVI) was prepared from 10.16 g (0.030 mole) of 7-chloro-
4-hydroxy-6,2'-dimethoxy-6'-methylgris-2'-ene-3,4'-dione (V) ac­
cording to the procedure used in the synthesis of XV, The white 
-olid product (10.1 g, 91.7' ', ) crystallized from benzene-eiher 
in white needles: nip 213.0-213.o"'• '\a'-sn +322.26° ic 1.523, 
acetone): \l;°u 218 mM (e 23,109), 235 (22,925), 291 (23,65!)). 
32S (56S5): X ^ l s 5.S5 ( C = O i . 6.02 f! i C ( ) C = C ) : lit. ' nip 
211-213°, (ain +324° . 

3-Chloro-6-ethoxy-2-hydroxy-4-methoxybenzoic Acid (XVII). 
A. From the Oxidation of 7-Chloro-4-ethoxy-6-methoxycou-
maran-3-one (XV).—Compound XV (2.0 g, S.24 mmole.-) was 
oxidized by the procedure described for oxidation of IX. The 
product (0.47 g), recrystallized from ethyl acetate, melted at 
210.0 211.7° dec: X™,' 3.15 'Oi l ) , 3.77 (bonded OH), 5.92 M 

, ( ' - . . ()! . 

Anal. Calcd for Ci0HnClO:,: C. 4s.70: II, 4.50: CI, 14.3S. 
Found: C, 48.02; 11,4.55; CI, 14.20. 

B. From the Oxidation of 7-Chloro-4-ethoxy-6,2'-dimethoxy-
6'-methylgris-2'-ene-3,4'-dione (XVI).—A solution of 8.0 g 
(0.022 mole) of XVI in l.S 1. of anhydrous acetone was treated 
with 32 g of powdered KMnCb by the procedure described for the 
oxidation of XV. The acid obtained from this reaction melted at 
204.7-206.7° dec after recrystallization from ethyl acetate: 
mixture melting point with the acid obtained in part A above was 
207.7-209.0° dec. The infrared spectrum (in KBr) was super-
imposable on that of the acid obtained in part A. 

3-Chloro-6-ethoxy-2-hydroxy-4-methoxybenzanilide (XVIII) 
was prepared in the customary manner from 0.40 g of 3-chloro-0-
ethoxy-2-hydroxy-4-methoxybenzoic acid (XVII) and 1 ml of 
aniline. Recrystallization from benzene yielded 0.092 g of silky 
white needles.'mp 210.0-210.5°, \™[ 3.03 (NTT, Oil) and 6.0S M 

1NO----O). 

.W«i/. Calcd for OHmC'lNO.,: C, 59.73; 11,5.01: CI, 11.02: 
N.4.35. Found: C, 59.68; H, 5.30; CI, 11.08; N, 4.53. 

7-Chloro-6,2'-dimethoxy-4-(p-methoxybenzyIoxy)-6'-methyl-
gris-2'-ene-3,4'-dione (I).—A benzene solution of freshly 
prepared and vacuum dried (at 25°) crude p-methoxybenzyl 
bromide (XI, prepared from 3.45 g (0.025 mole) of anisyl alcohol) 
was added slowly to a stirred mixture of 6.77 g (0.020 mole) of 
anhydrous 7-chloro-4-hydroxy-6,2'-dimethoxy-6'-methylgris-2'-
cne-3.4'-dione 1 \'.), 25 g of anhydrous K9CO3, and 200 ml of 
anhydrous acetone. After the reaction mixture was refluxed for 
Hi hr, the solid separated by filtration was washed with two 40-
ml portions of boiling acetone and 1 lie filtrate and washings were 
combined and concentrated to dryness. The resulting solid 
product !8.5 g, 92.5'",) was recrystallized from dioxane-absolute 
ethanol; it melted at 201.6-202.2° dec; [a]-6D +246.32° 1 c 
1.224. dioxane); Xf,'°H 231 rnM u 36,712), 292 (22,027). 335 
( 6425 '): X™f! o.S2 f C=<)), 6.0 y. 1 C< >C—C). 

A mil. Calcd for OiIl^C'lCi: C, 62.82: II, 5.05: ('!, 7.73. 
Found: C, 62.69; H, 4.83: CI, 8.02. 

7-Chloro-4-[3-(N,N-diethylcarbamoyl)benzyloxyj-6,2'-di-
methoxy-6'-methylgris-2'-ene-3,4'-dione (II) was prepared from 
V (3.39 g, 0.010 mole,) and XII (3.0 g. 0.011 mole': by the pro­
cedure described for the synthesis of 1. The crude product 
>'4.7 g, S9.0' , ), recrystallized from benzene, gave white crystal­
line plates: mp 191.0-192,0°: [n]-'n> -215.41° (<• 1.012,' ace­
tone); X ^ " 214 ni/j it 3,5,641 ), 235 (29,569), 292 21.912:. 
330(5808): X™ '" 5.S5 ( 0 = 0 1 . 0.02 y. 1 C O O - C ) . 

A mil. Calcd for C,JI::i,CTNOT: C. 63.69; II. 5.73: CI, 6.72: 
N, 2.(55. Found: C, 63.61: H,5.S1: CI. 6.61 ; N, 2.51. 

7-Chloro-6,2'-dimethoxy-4-(3,7-dimethyl-6-octenjT-l-oxy)-6'-
methylgris-2'-ene-3,4'-dione (III) was prepared from Y 
1 6.S g, 0.020 mole) and XIII (4.6 g, 0.021 mole) by the procedure 
described for the synthesis of I except rliat dimethylformamide 
was employed as the -olvent and the reaction temperature wit-
held tit 25° for 1 hr and 70° for 4 hr. The crude product '. 7..X 
g, 80.0''; ; crystallized from 80'( methanol in 1 lie form of white 
crystalline plates: mp 13(5.5-137.5°: [a\':"u -+-252.33° ;c0 .9ss , 
acetone): X ^ f 218 mM (e 24.327 J, 235 (23,135), 291 :22.65s., 
327(5963,); x'„''"' 5,s2 ( 0 = 0 ) , 6.02 M t COC----O). 

Ami!. Calcd for ( '^JWlOr,: C, 65.47; II. 6.97: ( i. 7.43. 
Found: 0, 65.42: 11,0.91 ; ('1,7.60. 

7-ChIoro-6-methoxy-4-(p-methoxybenzyIoxy)coumaran-3-one 
(VI) was prepared from X (2.15 g, 0.010 mole) and XI (2.61 g. 
0.013 mole! by the procedure described for the synthesis of IJ1, 
The solid product (3.1 g. 92.6' , 1 was recrystallized front dioxane 
giving the analytical sample: mp Is2.6-is3.2° dec: \]''.l" -32 
mju U 26,44(5).'2S.5 (17.408). 322 (5021); X^'"'"" 23o'"m,u ,. 
23.76s;, 2s3 1 ls,9l4>, 317(5S5Si: X))!" 5.S7 M I C— ();. 

A mil. Calcd for C,71I,:,(.T().-,: C. 60.99: 11,4.52: (T. 10.59. 
Found: C,00.94: 11,4.76; CI, 10.55. 

7-Chloro-4-[3-(N,N-diethylcarbamoyl)benzyloxyj-6-methox.v-
coumaran-3-one (VII) was prepared from X (2.15 g, 0.010 mole) 
and XII ('2.97 g, 0.011 mole! by the procedure described for the 
synthesis of III . The product (2.9 g, 71.8',*) was recrystallized 
from ethyl acetate giving cream-colored microcrystalline needles: 
mp 141.0-143.0° dec: x!?,',™ 20s mM • e 37,157), 235 (26.252), 
280 (19,790). 320 (6s60); x'i'T" 5,87 ' O -») 1. 6. i s M ( XC=--() c 

A mil. Calcd for C.dFoClXf >:,: C, 62,45; II, 5.49: CI. S.7v 
X.3.47. Found: C, 62.(59: 11,5.46; CI, 9.00: N, 3.50. 

7-Chloro-6-methoxy-4-(3,7-dimethyl-6-octenjT-l-oxy)couma-
ran-3-one (VIII) wa- prepared from X (2.15 g, 0.010 mole) 
and XIII (2,63 g, 0.012 mole) by the procedure described for the 
synthesis of III. The product (2.1 g. 59.5 ' , ; was recrystallized 
from methanol, yielding the analytical sample: mp 75.2 76.11°; 
A!)'"" 209 in/* (t 20.643), 235 (1S.349), 2s5 MS,173). 320 <4940.: 
X™"5 5.S.5 M > O-M) :•. 

A mil. Calcd for Ci..lII»5CH)4: C, 64.67; II, 7.14; CI. 10.05. 
F o u n d : C. 04.(57; II. 7.05: CT, 10.05. 
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Phenethylbiguanide hydrochloride (1) is a clinically 
effective drug for the control of selected eases of di­
abetes.1 We have sought to develop for hypoglycemic 

\1) J. Pomeranze , H. J-'uiji. ami Ci. T. Muratuff. I'roe. Sor. Exvtl, Itiol. 
.V«d„ 95 , 193 (1957). 


