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Organic sulfoxides bear some similarity to amine 
oxides in the methods used for their preparation 
and in their properties. Both types of compound 
are basic. Amine oxides react with alkyl halides 
with formation of the corresponding N-alkoxyam- 
monium halides. It seemed possible that sulfoxides 
would react with alkyl halides with the formation of 
S-alkoxysulf onium halides. 

Prior to the publications of Kuhn' and Kuhn and 
Trischmann2 i t  had been found in bhis laboratory 
that methyl iodide does react with dimethyl sul- 
foxide but not wit!h the formation of the anticipated 
S, S-dimet hyl-S-me t hox ysulf onium iodide but , as 
was shown by Kuhn and associates,'J of trimethyl- 

sulfoxonium iodide, (CH3) ,SO.I-. 
Pharmacologic studies made with trimethylsul- 

foxonium iodide in dogs showed that i t  possesses 
the muscarinic and nicotinic activities of acetyl- 
choline. However, it is only l/loooth or l/lo,oooth as 
active as acetylcholine in lowering blood pressure 
and its nicotinic activity is less than that of acetyl- 
choline.3 

Strangely, it was found that other simple alkyl 
halides did not react with dimethyl sulfoxide under 
conditions similar to  those observed in the reaction 
with methyl iodide. 

However, it has been found that halides in which 
a halogen atom is attached to  the a-carbon atom to 

'a carbonyl or ester group did react with dimethyl 
sulfoxide a t  room temperatures. This reaction, has 
also been studied recently by Kornblum, Powers, 
Anderson, Jones, Larson, Levand, and Weaver. 
We have confirmed the findings of these authors 
that phenyl glyoxal is found among the products 
of reaction of a-bromoacetophenone and dimethyl 
sulfoxide but in only 3% yields, under our con- 
ditions. We have also found among the products of 
this reaction phenylglyoxylic acid in 34% yield and 
trimethylsulfonium bromide in 50% yields. 

Similarly, trimethylsulfonium bromide mas found 
among the products of reaction of dimethyl sulfox- 
ide and ethyl bromoacetate. 

The mechanism of these reactions is not clear a t  
this time. 

+ 

 EXPERIMENTAL"^ 
Reaction betwcen dimethyl sulfoxide and a-bromoaceto- 

phenone. Fiva g. (0.025 moles) a-bromoacetophenone was 
dissolved in 6 g. (0.077 moles) dimethyl sulfoxide and the 
mixture kept at room temperature in the darkness. After 
about 1 hr. the solution became warm and after 2 hr. a 
crystalline cake was formed, which after addition of ether 
was put into the deep freezer for 10 hr. Then the sticky crys- 
tals were filtered (4  g.) and recrystallized from methanol- 
ether, m.p. 145" (dec.). Five more recrystallizations yielded 
2 g. (50%) of a compound which volatilized completrly a t  
about 198'. 

Anal .  Calcd. for C3HgBi-S: C, 22.94; H, 5.77. Found: C, 
22.99; H, 5.89. 

The infrared spectrum was identical with an authentic 
sample of trimethylsulfonium bromide' prepared from 

(CH,)$I - and Ag2O followed by neutralization with HBr 
and crystallization of the salt from methanol-ether. 

The filtrate from the crystals and the mother liquors from 
the recrystallizations were combined, poured into water, and 
extracted with ether. The ether was removed under reduced 
pressure, the oily residue treated with sodium bicarbonate 
solution, and extracted with ether again. The ether was dried 
as usual, removed, and the remaining brown oil (1.5 9.) 
warmed with an alcoholic-hydrochloric acid solution con- 
taining 4 g. 2,4-dinitrophenylhydrazine. The precipitate 
yielded after recrystallization from N,X-dimethylform- 
amide-ethanol 0.4 g. (3%) phenylglyoxalbis-2,4-dinitro- 
phenylhydrazone, m.p. 288-290°C. 

Anal .  Calcd. for C20H14N808: C, 48.59; H, 2.85. Found: 
C, 48.76; H, 3.10. 

The bicarbonate solution was made acid viith hydro- 
chloric acid and extracted with ether. The ether was dried, 
removed in vacuo, and the residue crystallized in the deep 
freezer, m.p. 47-57' (1.8 g.); recrystallized from benzene- 
petroleum ether, m.p. 57-62' (1.3 g.) (3470 of theorv). 

+ 

Phenylhydrazone, m.p. 161-162O.8 
Anal. Calcd. for C~H12N202: C, 69.99; H, 3 03. Found: 

2,4--Dinitrophenylhydrazon e, m .p . 189-1 90 O . 
Anal .  Calcd. for CIaH~o?rT~O~: C, 50.51; H, 3.05. Found: 

C, 50.36; H, 3.40. 
The 2,4-dinitrophenylhydrazone of an authentic sample of 

phenylglyoxylic acid9 was prepared; melting point and 
mixed melting point with above dinitrophenylhydrazone 
was 189-190'. The infrared spectra of the two 2,4-dinitro- 
phenylhgdraaones were identical. 

Reaction between dimethyl sulfoxide and ethyl bromoace- 
tate. A mixture of 15.6 g. (0.20 mole) dimethyl sulfoxide and 
23.5 g. (0.14 mole) ethyl bromoacetate was kept at room 
temperature in the darkness. After about five days the solu- 
tion turned orange, became viscous and crystals were 
formed. After two weeks (with benzene as a solvent the re- 
action time is longer), the crystals were separated from the 
oil, treated with acetone, and recrystallized from methanol- 
ether. Yield, 10 g. (45%). 

Anal .  Calcd. for C3H9BrS: C, 22.94; H, 5.77; Br, 50.87, 
S, 20.41. Found: C, 22.76, H, 5.83, Br, 51.19, S, 20.91. 

The infrared spectrum was identical with an authentic 
sample of trimethylsulfonium bromide.7 

C, 69.81; H, 5.08. 

(5) Melting points are uncorrected. 
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The seeds of Casimiroa edulis Llave et Ley., a 
tree growing in Mexico and Central America, 
have been used in native medicine as a hypnotic 
and Ramirez and River03 have re- 
ported that  an extract of the seeds is used clinically 
in insomnia in hypertension; deLille4 found that 
intravenous administration of such extracts pro- 
duced :i marked decrease of blood pressure in dogs, 
and that the material was toxic in higher doses. 

A number of chemical investigations of the seeds 
of Casimiroa edulis have been r e p ~ r t e d . ~ v ~ * ~  About 
a dozen compounds have been isolated, including 
known coumarins, furanoquinoliiie alkaloids, and 
flavones, and some of as yet unknown structure. 
It was suggested that N-benzoyltyramine might 
be responsible for the pharmacological activity of 
the plant6 but no details mere given. 

The hypotensive action of an extract of Casimiroa 
edulis seeds prepared in this laboratory has been 
confirmed by Dr. C. A .  Stone, of the Merck In- 
stitute for Therapeutic Research, West Point, Pa. 
He found, also, that this effect was not obtained 
if an antihistamine was also administered, indicat- 
ing that the hypotensive agent, was histamine or a 
histamine-like compound. 

Paper chromatographic analysis of a crude ex- 
tract of Casimiroa edulis seeds by the method of 

* It has come to our attention that Hochstein, Ling, and 
Plan have also noted the presence of dimethylhistamine in 
C. edulis and have observed its marked hypotensive ac- 
tivity. [J. S. L. Ling, S. Y. P'an, and F. A. Hochstein, J .  
Pharmacol. Ezptl. Therap., 122, 44-4 (1958)j. No details of 
the isolation have appeared in print. Dr. Hochstein informs 
us that the yields they obtained were comparable to those 
reported here. 

(1) M. Martinez, Plantas Medicinales de Jle'zico, 3rd ed., 
Edicionei: Botas, hle.;ico, 1944, p. 326. 

(2) A .  Aebi, Helv. Chinz. Acta, 39, 1495 (1956). 
(3) E. Ramirez and M. Rivero, Rev. mensual mkd. Pfkzico, 

(4) J. deLille, Ana(es inst. bioZ. (Mez.), 5 ,  45 (1934); 

( 5 )  F. B. PoTver and Th. Callan, J .  Chem. SOC., 99, 1993 

(6) F. A. Kincl, J. Romo, G. Rosenkranz, and F. Sond- 
heimer, J. Chem. Soc., 4163 (1956); A. Meisels and F. Sond- 
heimer, J .  Am. Chem. Soc., 79, 6328 (1957). 

9, I, No. 3 (1936); Chem. Abstr., 32, 5924 (1938). 

Chem. Abstr., 31, 3570 (1937). 

(1911). 

Ames and Mitchell' showed that histamine itself 
was absent. However, a t  least two other coni- 
pounds were found which gave positive reactions 
to the Pauly reagent (diazobenzenesulfonic acid), 
an agent which gives fairly characteristic reactions 
with imidazoles. Separation of the imidazoles 
from the crude extract was then effected by the 
method of Koessler and Hanke.8 Eventually, a 
pure compound was isolated as its hydrochloride 
and its Ficrate; i t  was identical with Na,N"- 
dimethylhistamine which had been produced syn- 
the t i~a l ly ;~  yield of pure compound from seeds was 
0.05%. The search for the second compound which 
gave a positive reaction to Pauly's reagent is being 
continued. 

According to Huebner, Turner, and Scholz, 
N",N"-dimethylhistamine acts pharmacologically 
much like hi~tamine,~JO in causing a marked lower- 
ing of the blood pressure of animals. Apparently, a t  
least part of the pharmacological activity of 
Casimiroa edulis seeds may be attributed to the 
presence of N",N"-dimethylhistamine. 9 s  far as 
we know, previously this compound has been 
found in nature only in the sponge Geodia gigas, 
and in this case i t  was not fully characterized." 

EXPERIMENTALT2 

Seven hundred grams of finely powdercd air-dried Casi- 
miroa edulis seeds ( S .  B. Penick, Xew York) were tritu- 
rated with five 2500-cc. portions of boiling methanol. The 
filtered extracts were combined, 250 cc. of water was added 
and the methanol was removed by distillation. The dark 
brown residue was extracted thrice pi th  100-cc. portions of 
petroleum ether in order to eliminate fats. The petroleum 
ether extract was discarded since it was negative to Pauly's 
reagent. The aqueous phase was filtered, alkalinized with 
cooling to pH 11 with sodium hydroxide, and saturated with 
sodium sulfate. The resulting dark brown liquid was ex- 
tracted 12 times with 100 cc. of 1-butanol each. The re 
maining aqueous layer gave no color reaction with Pauly's 
reagent and was discarded. 

The combined butanol extracts \\-ere shaken with small 
portions of diluted hydrochloric acid until all imidazole 
derivatives, according to Pauly's test, were removed. The 
acidic aqueous layer was evaporated to dryness in a vacuum 
desiccator over potassium hydroxide pellets. The black, 
semisolid residue was dissolved in 50 cc. of absolute ethanol, 
filtered from sodium chloride, and evaporated again to dry- 
ness; yield crude hydrochloride 7.8 g. as a black resin. 

By paper chromatography (descending on Whatman No. 
1, system l-propanol/0.2S ammonia 2: 1, developed with 

(7) B. N. Ames and H. K. Mitchell, J .  Am. CFem. SOC., 
74;252 (1952). 

(8) K. K. Koessler and M. Th. Hanke, J. BWZ. Chem., 
39, 521 (1919): see also R. Luhschatz, J. Riol. Chem., 183, 
73i (1950). ' 

(9) C. F. Huebner. R. A. Turner, and C. R. Scholz, J .  
Am. Chem. SOC., 71,'3942 (1949); C.  F. Huebner, J .  Am. 
Chem. SOC., 73, 4667 (1951). 

(10) B. Garforth and F. L. Pyman, J .  Chem. SOC., 489 
(1935); A. Vartiainen, J .  Pharmacol. Ezptl. Therap., 54, 265 
(1935). 

(11) I). Ackermann, F. Holtz, and H. Reinwein, 2. BWl., 
82, 278 (19241; comp. D. Ackermann, -4ngeui. Chem., 70, 80 
(1958). 

(12) All melting points are uncorrected. 


