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TABLE I 

AnalysisC .- 

M.P." Calcd. Found 
R2 uncorr. Formula C, % H, % N, % C, % H, % N, % Yield, yo R ?  

P-HOZCC~H~SOZ H 297-298 C ~ O H O N ~ O ~ S ~  33.05 2.50 11.56 32.60 2.70 11.42 50a 
p-HO&CsH&O? CHI 298-300 C ~ I H ~ I N ~ ~ ~ S X  36.00 2.94 11.14 35.09 3.22 11.06 19a 
C6HbSOt CH, 201-203 C10HiiX30~S3 36.03 3.33 12.61 36.27 3.49 12.60 54' 
p-NCCeHdCO CHI 260-262 ClzHioNaOaSz 44.70 3.13 17.38 44.89 3.08 17.36 76a 
CcHs-CHxCHCO CHI 244-246 Ci3HizN303S2 48.27 4.05 12.98 48.34 4.07 12.96 52' 
CsH5-CH==CHSOz OH3 239-240 C15HziN30,&6 43.05 4.82 10.04 43.51 4.90 10.07 24a 
CaH7CO CH3 166-167 C ~ H I ~ N ~ O ~ S Z  36.49 4 .98  15.96 36.36 4.83 15.95 33 

H C6HSd 271dec. C J € ~ N ~ O Z S Z  42.34 3.55 16.46 42.95 3.85 16.17 72 
CHIGO C6Hsd 301-303 CiiHliN303Sa 44.43 3.73 14.13 44.94 3.90 13 .6  30 

a From the amine and the appropriate acid chloride. Solvated with isopropanol. We are indebted to Mr. K. B. Streeter 
and his associates for the microanalyses. Cj. ref. 8. 

of the sulfonyl chlorides with ammonia or amines 
would, in one case, lead to a 2-thiazolylsulfamide 
(IV), and in the other to a 2-aminothiazole-5- 
sulfonamide (111). As 2-aminothiazoles can be 
diazotized and coupled with a-naphthyldimethyl- 
amine to give characteristic dyes,' I11 would be 
expected to  undergo this reaction but IV would not. 

The work of the previous investigators was re- 
peated in our laboratories and the products sub- 
jected to the diazo test. Acid hydrolysis of the acetyl 
derivatives in all instances (R = H, CH, or C6&) 
yielded products that gave a diazo color; therefore, 
these products must have the 5-sulfonamide struc- 
ture I11 and not the sulfamide structure IV. 
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In addition to the compounds prepared by 
Backer et al., the 4-phenyl derivative (R = C6H5) 
was also prepared and found to possess structure 
111; this compound has been reported by Bas and 
Rout.s Several sulfonyl and acyl derivatives of the 
aminosulfonamides (111) were prepared through 
reaction with the appropriate sulfonyl or acyl 
chloride. The formation of these derivatives under 
the conditions employed also supports structure 
111. These compounds are recorded in Table I. 

(7) J. M. Sprague, A. H. Land, and C. Ziegler, J .  Am. 

(8) B. Bas and M. K. Rout, J .  Indian Chenz. Sac., 32,663 
Chem. Soc., 68,2155 (1946). 

(1955). 

EXPERIMENTAL 

Suljonyl chlorzdes. The method of Backer et a1.* was used, 
except that prolonged heating of the chlorosulfonic acid 
solutions was found unnecessary. Heating longer than 2 
hr. on the steam bath did not increase the yield of product. 

Su/fonamides. Crude, moist sulfonyl chloride was added 
to a large excess of liquid ammonia according to the method 
of Roblin and Clapp.9 Hydrolysis to the 2-aminothiazole-5- 
sulfonamides was carried out in acidic medium by the 
method of Backer.4 The diazotization and coupling test 
was carried out as previously described.' 

Derivatives. Of the compounds listed in Table I, most were 
prepared by the reaction of a 2-aminothiazole-5-sulfonamide 
with the appropriate acyl chloride or sulfonyl chloride in 
pyridine solution. 

2-?vlethylarnino-Pmethylthiazole, prepared by the method 
of Biirtles et  al.,lo was acetylated with acetic anhydride. 
Subsequent treatment with chlorosulfonic acid gave a crude 
sulfonyl chloride. This was treated with liquid ammonia to 
give a low yield (<1 70) of 2-acetylmethylamino-4-methyl- 
thiazole-6-sulfonamide, m.p. 204-206'. 

Anal. Calcd. for C7HllN30tSt: C, 33.72; H, 4.45; K, 
16.86. Found: C, 34.20; H, 4.80; N, 1684. 

hlERCK SHaRP AND DOHME 
RESEARCH LABORATORIES 
KEST POINT, PA. 

(9)  R. 0. Roblin, Jr., and J. JV. Clapp, J .  Ant .  Chem. Soc 

(10) R. Burtles, F. L. Pyman, and J. Roylance, J .  Chem. 
72,4890 (1950). 

Soc., 589 (1925). 
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A recent program in these laboratories devoted 
to  the synthesis of antagonists of riboflavin, such as 
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X, as potential anticancer agents2 involved the 
synthesis of 3,4-dihydro-4,4,6,7-tetramethyl-l-(1- 
D-ribityl)carbostSril (VI) as a key intermediate. 
One of the more attractive synthetic sequences of 
VI involves the alkylation of 3,4-dihydro-4,4,6,7- 
tetramethylcarbostyril (T) with 2,3,4,5-tetra-0- 
acetyl-] -u-(p-tolylsulfonyl)ribitol (111). Model 
studies showed that alkylation of the carbostyril 
(V) with butyl bromide or butyl tosylate to give 
the ,Y-butyl derivative (IV) proceeded in satis- 
factory yield. 

The synthesis of the 1-tosylate (111) was ac- 
complished in two steps from 2,3,4,5-tetra-O- 
acetyl-u-ribose (I). Hydrogenation of tetraacetyl- 
D-ribosc (I) with Raiiey nickel in ethyl acetate- 
acetic acid? gave a 7 6 7 ,  yield of crude 2,3,4& 
tetra-0-acetyl-D-ribitol (11) whirh could be crystal- 
lized in low yield from benzene-Skellysolve B.6 Ll 
more szttisfactory procedure coiisisted of a direct 
tosylatiori of the crude tetraacetyl-D-ribitol (11) to 
give the crystalline 1-tosylate (111) in 39% over-all 
yield from I. 

Several attempts to coiideiise the sodium salt 
of the carbostyril (V),z prepared from sodium 
hydride, with the tosylate (111) in N,N-dimethyl- 
formamide a t  100" were unsuccessful. With a 
three-hour reaction time, a mixture of tosylate 
(111) and carbostyril (V) was recovered. Use of 
a twenty-four hour reaction time brought decom- 
position of the tosylate (111), recovery of carbo- 
styril (Y), and no evidence for the ribityl carbo- 
styril tetrancetate (YII). 

An alteriiative method for the synthesis of the 
ribitylcztrbostyril (VI) commenced with Ar-( 1- 
~-ribityl)-3,4-xylidine (VIII) . Since various at- 
tempts to accomplish a selective N-acylation or 0- 
acylation of the ribitylxylidine (VIII) resulted 
in mixtures of 0- and AV-acylated derivatives 
of 1-111, the preparation of the di-0-isopropylidene 
derivatiire (XII) was investigated; the latter could 
then presumably be acylated with 3-methylcrotonyl 
chloride to IX vithout the complications of 0- 
acylation. 

(1) This work was carried out under the auspices of the 
Cancer Chemotherapy Kational Srrvice Center, Sational 
Cancer Institute, Sational Institutes of Hralth, Public 
Health Scrvice, Contract S o .  SA-43-ph-1892. The opinions 
expressed in this paper are those of the authors and are not 
necessarily those of the Cancer Chemotherapy Sational 
Service Center. 

(2) For the preceding paper in this series, c.f. E. J. Reist, 
H. P. Hamlov, I. G. Junga, R. 31. Silverstrin, and B. R .  
Raker, J .  O T ~ .  Cheni., 25,1368 (1960). 

(3'1 H. Zinncr, Ber.,  83,418 (1950). 
(4 )  Hydrogenation of I with Rnney nickel in dioxane has 

been desrribed by Fox.6 Substitution of ethyl acetate-acetic 
acid as a solvent gives a smoother reaction and avoids pos- 
sible 0-acetyl migration caused by the alkalinr catalyst. 

( 5 )  H. H. Fox, J .  0 r g .  Chem., 13, 580 (1948). 
(6)  Skrllysolve B and SBe!lyeolve C are petroleum hydro- 

carbon fractions with boiling ranges of 62-70' and 88-99", 
respectivtilv. They w r  supplied by the Special Products 
Divipion, Phillips Petroleum Co., Bartlesville, Okla. 
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Treatment of S-( l-~-ribityl)-3,4-~ylidirie (YIII) 
with acetone in the presence of alkanesulfonic acid 
and copper sulfate for three hours gave a crude 
product which proved to be a mixture of the ex- 
pected diacetoiie derivative (XII) and a mono- 
acetone derivative (XI) .' The monoacetone deriva- 
tive (XI) could be crystallized in 12% yield. This 
crystalline material was converted to an N,O,O- 
triacetate in quantitative yield. The triacetate 
showed 0-acetate and N-acetate absorption of 
approximabely equal intensity in the infrared, 
indicating that the carbonyl of the iV-acetyl has 
twice the extinction coefficient of the carbonyl of 
the 0-acetyl. 

(7) The assignment of the 3,?-position for the monoace- 
tone derivative is based on the observation that extended 
t,reatment of the ribitylxylidinc (VIII)  under acetonating 
conditions failed to drive the reaction any further to com- 
pletion and the same amount of monoacetone derivative 
relative to diacetone derivative was obtained. Any 2,3- and/ 
or 4,5-monoacetone derivative would be expected to yield 
eventually the diacet,one derivat,ive (111). 
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In  a secoiid acetonation reaction, the crude ace- 
tonation mixture was distilled to separate the 
products XI and XI1 from other by-products. 
Acetylation of an aliquot of the distillate, followed 
by infrared examination of the resulting acetate 
mixture, showed that mono- and diacetone com- 
pounds were present in approximately equal 
amounts, each in 30-35% yield. The pure diace- 
tone derivative was obtained by distillation through 
a small Vigreux column. 

Based on the above information, a more satis- 
factory technique was developed for the separa- 
tion of the mono- and diacetone derivatives 
(XI and XII, respectively), utilizing a solvent 
partition system of hexane-methanol-water (7: 7: 2 ) .  
The hexane layer contained virtually pure diacetone 
derivative in 37% yield while the aqueous layer 
contained all the monoacetone derivative essentially 
free of diacetone derivative. This separation was 
particularly useful for large-scale separations, 
since distill ation caused considerable decompo- 
sition. 

Reaction of the diacetone derivative (XII) 
with 3-methylcrotonyl chloride gave N-(2,3 :4,5- 
di-O-isopropylidene-l-~-ribityl) -3-methyl-3',4'-cro- 
tonoxylidide (IX) in quantitative yield as a 
gum. Cyclization of this amide (IX) with an- 
hydrous aluminum chloride in Skellysolre C6 gave 
an aluminum chloride complex of the diacetone 
derivative of the carbostyril (VI). In order to 
break this complex, it was necessary to use warm, 
strong acid. Since this acid treatment caused partial 
deacetonation, the remainder of the acetone block- 
ing groups ryere removed by refluxing the crude 
product in methanolic hydrochloric acid. Crystal- 
lization from 50% ethanol gave a 20% yield of 
3,4-dihydro - 3,-IJ6,7-tetramethyl -I-( 1-D-ribity1)-car- 
bostyril (VQ. That this compound was the de- 
sired carbostyril (TI) and not the uncyclized 3- 
methylcrotonoxylidide was clearly demonstrated 
by its infrared spectrum. The product had no 
band a t  6.13 p characteristic of the double bond in 
the acyl group of IX. Good evidence for ring 
closure to  a carbostyril (TI) was evidenced by the 
presence of an S-C hand a t  7.06 p which has been 
present in all the model l-alkyl-3,4-dihydrocarbo- 
styrilsj2 but absent in their open-chain anilide 
precursors, including IX. 

EXPERIMESTAL~ 

l-Rut?/l-3, ~-dzhi~d~o-~,~,~,7-~etram~thi~lcarbo.styril (IV). A 
mixture of (3.0 g. (0.04 mole) of 3,4-dihydro-4,4,6,7-tetra- 
niethylcarbosfjril (F')2 and 1.2 g. (0.05 mole) of sodium hy- 
dride in 75 nil. of benzene mas heated under reflux mith 

(8) Melting points were taken on a Fisher-Johns appara- 
tus and are uncorrected. Paper chromatograms were run by 
the descending technique on Whatman No. 1 paper and 
the spots were located by visual examination under ultm- 
violet light. The solvent systems used Mere n-butyl alcohol- 
methyl ethyl ketone-water (3:3:2) (solvent A) and 57c 
aqueous disodium phosphate (solvent B). 

~- 

stirring for 23 hr. The benzene was removed in vacuo 
and the solid sodium salt suspended in 125 ml. of N,N-di- 
methylformnmide. The mixture was heated a t  100 f 2" 
with stirring while a solution of 6.5 g. (0.05 mole) of butyl 
bromide in 10 ml. of N,.V-dimethylformamide was added 
dropwise over about 10 min. The suspension cleared as the 
mixture was heated with stirring for 80 min. The solvent 
was removed under reduced pressure and the viscous residue 
extracted with 100 ml. of benzene. The extract was washed 
with 100 ml. of water, dried over magnesium sulfate, and 
concentrated in vacuo. The residual product (10.4 g., 91%) 
was recrystallized from 50 ml. of Skellysolve Be with the 
use of Norit; yield 7.1 g. (627,) of colorless crystals, m.p. 
62.5-63.5'; Xz:&,) 6.04 (amide C=O), 11.36 (1,2,4,5-tetra- 
substit,uted benzene), no NH in 3.0 region. 

Anal. Calcd. for C1,H?jNO: C, 78.7; H, 9.72; N, 5.10. 
Found: C, 78.4; H, 9.52; N, 5.65. 

Similar yields were obtained using n-butyl tosylate. 
2,5,4,5-2'etra-O-acetyl-~-rihito2 (11). A solution of 6.0 g. 

(0.02 mole) of 2,3,4,5-tet,ra-O-acetyl-~-ribose (I)3 in 25 ml. of 
et,hyl acetate was treated with 2.2 g. of ?;orit, heat.ed tmo boil- 
ing, and filtered. The filtrate was t,reated wit'h 25 ml. of 
ethyl acetate and 10 nil. of glacial acetic acid. Raney nickel 
(W-5, 2 g.) was added and the mixture hydrogenated over- 
night under a pressure of 41 Ib. The cat'alyst was removed 
by filtration and washed with 25 ml. of et>hyl acetate. The 
filtrate was neutralized with saturated sodium bicarbonate 
solution. The sodium bicarbonate solut'ion was separated 
and washed with three 25-ml. portions of methylene chloride. 
The combined organic solutions were concentrated i t &  vacuo. 
The residue weighed 4.8 g. (80%). The crude product was 
dissolved in 30 ml. of benzene-Skellysolve I36 (3 : 2), treat>ed 
with Korit, heated to boiling, and filtered. The solvents 
were removed in UUCZLO and 4.57 g. (76%,7,) of a viscous oil 
was obtained which was suitable for the preparation of the 
1-tosylate (111); 2.87 (OH), 3.37 (CH), 5.47 (acetatme 

In a similar run using dioxane as t,he solvent for the hydro- 
genation,j recrystallization from Slrrllysolve C6 gave a 4"' 
yield of colorless needles, m.p. 56-58", along with a 15 
yield of oil which cryst'allized on standing; X E f l ; r ( p )  2.90 (OH), 
5.70 (acet'ate C 4 ) ,  8.20 (ester C-0-C). 

And.  Calcd. for ClaHzo09: C, 48.8; H, 6.30. Found: C, 
49.3; H, 6.61. 

Fox6 reported a melting point of 55-57". 

C d ) ,  8.17,9.50 (C--0-C). 

~,5,4,.5-?'e~ra-O-ncet~~l-l-o-(p-tolylsulfon~l)rihitol (111). A 
solution of 4.57 g. (0.014 mole) of the crude 2,3,4,5-tetm-O- 
acet,yl-l-D-ribitol (11) in 25 ml. of pyridine was cooled in an 
ice bath with stirring while 3.3 g. (0.02 mole) of p-tolylsul- 
fonyl chloride was added in portions. The temperature was 
kept below 5'. The solution was s h e d  and cooled in an ice 
bath for 1.5 hr. protected from moisture, and allowed t,o 
warm t,o room tcmperature overnight. The brown solution 
nas poured into 300 ml. of ice water. The oil IThich formed 
soon solidified to a white solid and was collected on a filter 
and drieti; yield 4.32 g.  (G3%), m.p. 98-101". The crude 
product was recrystallized from 25 ml. of ethanol with the 
use of Sor i t ;  yield 3.44 g. (50y6) of white crystals, m.p. 
103-104". This compound had an infrared spectrum identi- 
cal ivith that of the analytical sample prepared in a pilot run. 

The analytical sample had m.p. 104-105°; 5.75 
(acetate C=O), 8.14 (ester C-0-C), 7.38, 8.42, 8.54 
(sulfonate). 

Anal. Calcd. for C20H2601LS: C, 50.6; H, 5.52; 8, 6.75. 
Found: C, 50.8; H, 5.67;  S, 7.15. 

2'-(,~,i,-O-lsopropy/irlenc-l-i)-ribil?/l)-5,i-ryiidine (SI) and 
1V-(ZJ:4,5-di-O - isoprop&?ene - 1 - D - r ib i ty l )  - 3,4 - xi/lirline 
(XII). A mixture of 12.0 g. (0.047 mole] of AY-(l-o-ribityl)- 
3,A-xylidine (VIII) and 10 g. of anhydrous cupric sulfate in 
150 ml. of acetone was cooled to 2-3" in an ice-salt' bath, 
then a solution of 11.5 ml. of ethanesiilfonic acid in 20 nil. of 
acetone \vas added dropxise with stirring. After the addi- 
tion was complete, the mixture was stirred with continlied 
cooling for 4 hr., then left, a t  room temperature overnight. 
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The reaction mixture was filtered and the filter cake was 
washed with 20 ml. of acetone. The combined filtrate and 
washings were poured into 400 ml. of cold 10% aqueous 
sodium carbonate. The resulting basic mixture was ex- 
tracted with 300 ml. of methylene chloride. The methylene 
chloride layer was evaporated to dryness in vacuo to give 
a sirupy mixture of mono- and diacetone derivatives (XI  
and XII). The crude mixture was partitioned in the solvent 
system hexane-methanol-water ( 7 : 7 : 2 )  (336 ml.) to give 
5.8 g. (3270)  of crude monoacetone derivative (XI)  in the 
methanol-water layer and 5.4 g. (3270) of crude diacetone 
derivative (XII) in the hexane layer which was satisfactory 
for the Friedel-Crafts cyclization. 

Trituration of the crude monoacetone derivative (XI)  with 
cold hexane caused the sirup to crystallize. Recrystallization 
from 50 ml. of hexane and 3 ml. of absolute ethanol gave 
2.85 g. of a white crystalline material, m.p. 101-102°, the 
infrared spect,rum of which was essentially identical with 
that of the analytical sample. No effort was made to obtain 
a second crop. 

The analytical sample, prepared from a similar run, melted 
a t  103-104' after two recrystallizations from Skellysolve 
B6-ethanol and had X ~ ~ ~ ( p ,  2.94 (NH, OH), 7.24 (CHI), 
9.50 (C--0-C), 12.34 ( lJ3,4-trisubstituted benzene). 

Anal. Calcd. for C1~H2*O4: C, 65.1; H, 8.53; N, 4.74. 
Found: C, 65.0; H, 8.72; N, 4.39. 

To 0.2 g. (0.61 mmole) of crystalline N-(3,4-O-isopropyli- 
dene-l-~-ribityl)-3,4-xylidine (XI j was added a solution of 
1 ml. of pyridine and 1 ml. of acetic anhydride. The solution 
was allowed to stand for 2 days protected from moisture and 
then was poured into 100 ml. of ice water. The oil which 
separated was extracted u-ith 50 ml. of methylene chloride. 
The extract mas washed with 50 ml. of 5% sodium bicarbon- 
ate solution and 50 ml. of water, and dried over magnesium 
sulfate. The solulion was concentrated i n  vanto; yield, 0.35 
g. of N,O,O-triacetyl derivative of X I  as a tan, viscous 
oil which did not crystallize; 5.71 (acetate C=O), 
6.01 (amide C=O), 8.15 and 9.35 (acetate C-0-C). 
The relative intensities of the amide and acetate carbonyl 
absorption were almost equal. 
A small portion of the crude diacetone derivative (XI I )  

was acetylated in the manner described above for the mono- 
acetone derivative (XI). The infrared spect,rum of the 0- 
diac,etate showed an 0-acetate/N-acetate intensit,y ratio of 
1 : 17 in the C 4  region, indicating less than 59: contamina- 
tion by the monoacetone derivative. 

An analytical sample of the diacetone derivative 
(XI I j  was obtained by distillation of the crude material 
after one partition treatment, b.p. 135-140" (0.025 mm.); 

Anal. Calcd. for C,&BNO~: C, 68.0; H, 8.71; N, 4.18. 
Found: C, 67.9; H, 8.83;N, 4.64. 

A small portion of the distilled product was acetylated, 
using acetic anhydride and pyridine. The infrared spectrum 
8howed only a trace amount of 0-acetate compared to N -  
acetate. 

3, 4-Dihydro-~,~,6,7-tetrameth~Z-l-( I-D-ribity1)carhostyril 
(VI). To a st,irred Bolution of 5.3 g. (1.6 mmoles) of N-(2,3:- 
4,5-di-0-isopropylidene-l-~-ribitpl)-3,4-xylidine (XII) in 13 
ml. of dry pyridine was added dropwise 2.3 g. (1.9 mmoles j 
of 3-methylcrotonyl chloride with ice cooling. The addition 
time was 5 min. A precipitat,e formed and the resulting mix- 
ture was stirred with ice cooling for 2 hr. and thon stirred 
a t  30' for 18 hr. protected from moisture. The volatile 
materials mere removed in z'acuo and the residue dissolved 
in 50 nil. of methylene chloride. The methylene chloride 
solution wae washed with 50 ml. of sat>urat,ed sodium bi- 
carbonate solution and concentrated in  vaczto. The residue 
was dissolved in a small amount of toluene and then con- 
centrated in vacuo. This procedure was repeated several 
times. The lost traces of solvents were removed in uacuo a t  
60" at, 0.1 mm. to yield 7.0 g. (theory 6.7 g.) of crudr 
N-(2,3 : 4,5-di-O-isopropylidene-l-~-ribityl) -3 - methyl-3 ':4 '- 
crotonoxylidide (IX); 6.05 (amide C=O), 6.13 

XEZ(,",,,) 2.96 (NH), 7.31 (CHI), 9.31 (C-0-C). 

(shoulder, >C=C<), 7.30 (CHs), 9.37 (C-0-C), no ester 
C=O in the 5.8 region. 

The crude IX (7.0 g., 1.6 mmoles) was dissolved in 80 ml 
of Skellysolve CB and treated with 8.0 g. (0.060 mole) of 
powdered, anhydrous aluminum chloride. The mixture was 
stirred under reflux on the steam bath for 2 hr. The resulting 
mixture was decomposed with ice and the Skellysolve C de- 
canted from the gummy residue. The residue was suspended 
in 125 ml. of chloroform and heated to boiling with 100 ml 
of 6N hydrochloric acid. The mixture was cooled, shaken 
vigorously, and the chloroform layer separated. The aqueous 
layer was extracted with 25 ml. of chloroform. The combined 
chloroform solutions were washed with 3N hydrochloric 
acid, dried over magnesium sulfate, and concentrated in 
vacuo; weight 6.5 g. The infrared spectrum of this material 
showed that not all of the isopropylidene groups had been 
removed. The residue was dissolved in 150 ml. of methanol, 
treated with 6 ml. of 6N hydrochloric acid; the solution was 
heated under reflux on the steam bath for 1 hr. and then con- 
centrated in vacuo. The residue (5.72 g.) was dissolved in 
110 ml. of hot 50% aqueous ethanol, treated n i th  Norit, 
filtered, and chilled. The crystals were collected and dried 
zn vacuo; yield 0.35 g., m.p. 69-71". The filtrate was 
concentrated and a second crop of 0.75 g., m.p. 60--70", 
was obtained; total yield 1.10 g. (20.4YG). Recrystallization 
of the first crop from aqueous alcohol with use of Norit gave 
white crystals that softened a t  85", partially melted a t  
about looo, then melt,ed a t  115-200'; Xzrilr, 2.95 (OH), 
6.05 (lactam C=O), 8.92, 9.59 (C-0-), 11.37 (1,2,4,5- 
tetrasubstituted benzene), no C=C at  6.13. 

Anal. Calcd. for CI8H27N05: C, 64.1; H, 8.07; N ,  4.15. 
Found: C, 64.5; H, 8.16;N, 4.01. 

The filtrate from the second crop was concentrated to ob- 
tain a third crop; however, only an oil separated. The infra- 
red spectrum of this oil was similar to that of the product. 

Paper R l  in Solvent R f  in Solvent 
Chromatography System A System B 

Analytical 
sample 0.87 

Second crop 0.86 
Oil 0 .88  

Mother liquor 0.00 
0 .85  

0.00 
0.00 
0.58 
0.71 
0 .00 

The oil contained little or no product. The mother liquor 
may have had additional product. 
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Recently Schonberg, Fateen, and Sammour' 
have reported the reaction of I with hydroxylamine 


