
oxide catalyst. The crude diamine weighed 1.6 g. and had 
m.p. 134-135". Two crystallizations from 50y0 ethanol 
gave 1.3 g. of shiny plates, m.p. 138-139'. The spectrum 
showed maxima at  226 (E 29,800), 281 ( e  8,610), and 327 
mp ( e  5,270:1 and minima at  261 ( e  4,810), and 300 mp ( E  

3,400) with a, shoulder at  239 mp ( 6  20,500). 
Anal. Calc'd for C13H12N2: C, 79.55; HI 6.26; N, 14.28. 

Found: C, 79.23; H, 6.26; N, 14.13. 
4,5-Di(acefyZarnino)Jluorene was prepared by acetylation 

of 111 wit,h acetic anhydride in benzene. It crystallized from 
ethanol as white fluffy needles, m.p. 273'. The spectrum 
had maxima at  221 ( e  72,100), 243 ( e  46,700) and 275 mp 
( e  33,200) with niiiiima a t  241 ( e  46,300) and 260 mp ( e  
26,400). 

Anal .  Calc'il for CIIII16S20.: S ,  10.00. Found: S,  9.68. 
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The Preparation of 4-,4mino-2-phenyl- 
2-bu tanol 

The preparation of 6-methyl-G-phenyltetrahydrc- 
1,3-oxazine (I) froni a-niethylstyrene, formalde- 
hyde, and ammoriiuni chloride has been reported. 
During investigations of this reaction involving the 
methanolysis previously described,2 it was observed 
that prolongation or repetition of the methanol 
treatment resulted in cleavage of the oxazine ring. 
When 6-methyl-G-phenyltetrahydro-l,3-oxazine (I) 
was heated with one equivalent of hydrochloric 
acid and excess methanol3 there was obtained 82% 

CH 3 

I 
/ GC n +  'CH, + LCH,OH - 

/ 
- 0  

\ 
C--N 
H, H 

I 

CH 

I /OCHi 
N\-C-CH, 

\ 
\' OH CH2 + H,C 

/ 
HN 'OCH 

H 
I1 

(1) Hartough, Dickcrt, and Meisel, U. S. Patent 2,647,117 
(July 28, 1953); Chenz. Abstr., 48, 8266 (1954). 

(2) Schmidle and Mansfield, J .  Am. Chern. Soc , 78, 1702 
(1956). 

(3)  Subsequent to submission of this comniunication 
Hartough, Dickert, and Meisel reported the reaction of 6- 
phenyltetrahydrc-1 ,%oxazine with methanol and acid to 
give 3-amino-1-phenyl-1-propanol and methylal .4bstracts 
of Papers, First Regional Xleeting Delaware Valley, Ameri- 
can Chemical Society, Philadelphia, Pa., February 16, 1956. 

of 4-amino-2-phcnyl-2-butaiiol (11). 'I'hc rcaction 
involves cleavage of the osazino ring aiid elimina- 
tion of formaldehyde by its conversioii to inethylal. 

Other examples of the degradation of tetra- 
hydro-1,3-oxazines have been reported by Urbanski 
and c o - ~ o r k e r s . ~ ~ ~  These investigators successfully 
cleaved and eliminated formaldehyde from 3-iiitro- 
5-ethyltetrahydro-l,3-oxazine and 5-iiitro-5-alkyl- 
3-benzyltetrahydro-1,3-oxaziiies using hpdrochlorica 
acid alone or diluted with alcohol. The cwrrespoiicl- 
iiig aniino alkaiiols were obtained. Clmvage of R- 
1nethyl-G-aryltetrahydr~-1,3-~~~azines l ~ y  hydro- 
chloric acid alone, however, does not g i r ~  the cor- 
responding 3-amino alkaiiols. Ring rlosure takt.s 
place instead, to give the correspondnig I-aryl-4- 
piperidiiiols and I-arg.l-1,2,3,G-tetn?hydrop?.ri- 

Dehydration of ~-a1niiio-2-pheiiyl-~-l,ut:siiol (I I i 
to 3-phenyl-2-buteiiylamiiie (111) has been c m ~ l c d  
out using either hydrochloric arid or polyphut- 
phoric acid. The structure of 111 \vas estaLlis1ic.d 
hy qualititative hydrogenation to 3-phc.iiylhntyl- 
amine, which has been prepared previous1.v by 
Tsukervanik and Grebeiiyuk7 from b-phcnylhutyr+ 
nitrile, aiid by its spectra. The ultraviolet q x c a -  
trum showed strong styrene-like conjugation. 'l'he 
alternative struL<ture (1IIa) ivas elimiiintctl by the 
infrared spectrum which showed oiily \\ ~ a k  ab- 

CH i CH 

C=CHCH,NH, I kCII-CH,SH, 

111 IIIa 

sorption in the region of olefiiiic hydrogen waggi:g 
(- 890 cm.-l) and C=C stretchiiig (- lG23 mi.-1). 
Further support for I11 was provided hy methyl 
group absorption at -1370 mi.-' arid i)y re- 
semblance to  the spectrum of 2-pheiiyl-%-hute1ic.~ 
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Kash and his staff for aiialytical data rei)i,rteLl. 

(4)  Hirst, Jones, Min:~han, Ochynslii, Thomas. :tnd 

( 5 )  Guriie and Urbanski, Bull. acad. poloti. sci., Classc 

(6) Schmidle and Mansfield, .J. . tm. ( ' h e m .  Soc., 78, 42.7 

( 7 )  Tsultervanik and G ~ ~ b ~ n ~ \ l l i ,  I)oh,ln,i!/ . t/:f((l. ,TU[& 

( 8 )  Cram, J .  Am. C'hcni. SOC.,  74, 2137 (1952j. 
(9) All iiielting poiiits are uncorrected. 

Urbanski, .I. Chem. Soc., 924 (1047). 

111, 3,  17; (19.55); P h e , / / ? .  .Ihstr., 49, 13;):)s (l:):..jl. 

(1956). 

S.S.S.R., 76, 233 (19Gl); Chern. A h s t r . ,  45, 6ii)l ( l . ) z l  ). 
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500 ml. of water, extracted with toluene, and made basic 
with excess 50% sodium hydroxide. The amine was taken 
up in toluene, dried, and distilled to give 38 g. (82%) of 
4-amino-2-phenyl-2-butanol (II), b.p. 105-115" (1.7 mm.). 
This crystallized and after recrystallizat.ion from heptane 
melted a t  75-77'. 

Anal. Calc'd for CloHlsNO: C, 72.69; H, 9.15; N, 8.48. 
Found: C, 72.84; H, 9.02; N, 8.43. 

A hydrochloride a a s  prepared and this melted a t  142-143" 
after recrystallization from a 20: 1 mixture of acetone and 
isopropyl alcohol. 

A n a l .  Calc'd for CloHl&lNO: C, 59.54; H, 7.99; N, 6.94; 
C1, 17.6. Found: C, 59.85; H, 8.17; N, 7.05; C1, 17.5. 

(Method B ) .  Directly f r o m  a-methylstyrene, formaldehyde, 
and am~monium chloride. A stirred mixture of 108 g. (2.02 
moles) of ammonium chloride, 334 g. (4.13 moles) of 37% 
aqueous formaldehyde, and 118 g. (1.00 mole) of a-methyl- 
styrene was warmed t,o 60" and held a t  60-61" by external 
cooling until the exothermic reaction subsided. Stirring 
was continued another hour while the temperature fell 
to 40". There was added 300 ml. of methanol, the mixture 
was stirred for hour, and then was heated to 90" while 
the methanol distilled off. The methanol treatment was 
repeated twice and t,he mixture was poured into 1 1. of 
water, extracted with toluene, and made basic with excess 
50% sodium hydroxide. The amine was taken up in toluene, 
dried, and distilled to give 102 g. (62%) of 4-amin0-2-phenyl- 
2-butanol (II), b.p. 95-105" (0.65 mm.). This solidified and 
was recrystallized from heptane, m.p. 75-77'. The melting 
point of a mixture wit,h the material from Method A was 
75-77", 

3-Phenyl-2-butenylamine (111). A.  Using hydrochloric acid. 
A mixture of 50 g. (0.30 mole) of 4-arnino-2-phenyl-2-butanol 
(11) and 200 g. (1.0 mole) of 18.5% hydrochloric acid was 
stirred on a steam-bath for 4 hours, cooled, diluted with 
300 ml. of water, and made basic with excess 50% sodium 
hydroxide solut,ion. The amine \vas taken up in toluene, 
dried, and d i d l e d  to  give 15 g. (34%) of 3-phenyl-2-hu- 
tenylamine (III) ,  b.p. 80-90" (1.0 mm.). There was also re- 
covered 12 g. of tinreacted 11, b.p. 100-105° (1.0 mm.) 
x-hich solidified and melted at 75-77" after recrystallization 
from heptane. 

Anal. Calc'd for CloH13N: C, 81.58; H, 8.90; W, 9.52. 
Found: C, 81.76; H, 9.05; S, 9.34. 

B. Using polyphosphoric acid (115% ortho-equivalent). 
To 50 g. (0.30 mole) of stirred 4-amino-2-phenyl-2-butanol 
was slowly added 100 g. of polyphosphoric acid, the exo- 
therm being controlled by external cooling so that the tem- 
perature did not rise above 150". The mixture was stirred 
15-20 minutes a t  125-150' and then for one hour while 
cooling took place, There was added 500 ml. of water and 
excess 50% sodium hydroxide solution. The amine was 
taken u p  in toluene, dried, and distilled to give 10 g. (23%) 
of 3-phenyl-2-hutenylamine (111), b.p. 83.-93" (1.6 mm.). 

Anal .  Calc'd for CIOHIDN: C, 81.58; H, 8.90; N, 9.52. 
Found: C, 81.70; H, 8.97; N, 9.59. 

A hydrochloride was prepared whic,h melted a t  204-206' 
after recrystallization from a 20: 1 mixture of acetone and 
isopropyl alcohol. 

Anal. Calc'd for ClaH&lnT: C, 65.39; H, 7.G8; K, 7.63; 
C1, 19.3. Found: C, 64.94; H, 7.69; N, 7.71; C1, 19.4. 

3-Phenylhulylamine. Quantitat,ive hydrogenation of 3- 
phenyl-2-butenylamine (111) using a 5% palladium on alu- 
mina catalyst in  OS?& ethanol at atmospheric pressure required 
0.99 niolur-equivalent. of hydrogen. A picrate prepared from 
the resulting solution of 3-phenylbutylamine melted at 
137-139". Tsukervanik arid Grebcnyuk7 rcported m.p. 
138-139". 

Anal .  Calc'd for C,6HI8X4O7: C, 50.79; H, 4.79; X, 14.81. 
Found: C, 50.41; H, 4.90; h', 14.59. 
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The observation reported here that the 2-pro- 
pionamido analog of 2-acetamido-l,3,4-thiadiazole- 
5-~ul fonamide ,~~~~4 has appreciable in vitro carbonic 
anhydrase inhibitory activity led to the synthesis of 
other compounds of this type. A series of analogs 
was prepared, therefore, in which the 2-acetamido 
group in the parent compound nas  replaced hy 
other 2-acylamido and by 2-sulfonainido groups. 
The compounds prepared and their relative in 
vitro activities are listed in Table I. 

Ordinary, well-known reactioii conditions for the 
acylation of amines were used throughout in the 
preparation of this series of 2-K-substituted amino- 
thiadiazoles. The efficiency of the various tech- 
niques varied markedly over the series, however. 
Thus, the low-molecular-weight aliphatic acyl 
groups, formyl through propionyl, were introduced 
by heating 2-amino- ll3,4-thiadiazole- 5-sulfona- 
mide3 with the corresponding acid anhydrides. 
The higher acyl analogs, butyryl through valeryl, 
could not be obtained by this procedure but were 
prepared by causing the corresponding acid chlo- 
rides to react with the aminothiadiazole in pyridine. 
Schotten-Baumann conditions 71-ere unsuccessful 
with these acid chlorides. 

With the aromatic acyl and sulfonyl chlorides, ex- 
actly the opposite was true, The products could not 
be obtained in pyridine, but were obtained, usually 
in lox yield, under conditions of the Schotten- 
Baumann reaction. 

We are indebted to Dr. T. H. Maren and staff of 
the Pharmacological Research Department for the 
in vitro activities reported in Table I. 
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