
13r, 64.50: N, 5 . i l .  
i,-Valinvlthiosulfuric Acid ( IVb 1 . ~ -  A i i i isi iii'r of 29.ti E. t 11.12 

niole) of ~)-valinyl broiiiide hyi~r(Jt)t,i)tiiiiit,, !IO g. i 11. I2 niolr i i i f  
1 hallous t,hiosulfate,g aiid 240 nil .  i l f  \vatrr \\-:is rigi1:itcd I J J .  nitwtic 
of a magnetic stirrer for ti 1-11., The xqLieoii.5 ptiabe w:is ~ ~ t ~ t i i o w t l  
hy filt,ration, arid the tilter vitke \v:ir \v:rshed twic.e with \v:iler : i t  
30' :tnd with 2 vol. of boilitig iiiethyl : d i Y J h < l l .  T h e  iioinbitred 
filtrates were evaporated iri :t flash ev:ipuriitcir I>elow 50a,  :uid 
i.he residue WRY slurried i n  :ti~et.oiir. The yield of i)rodiii+ w:is 
9.4 g., n1.p. 178-182" dec. AII at1ditioii:il :i.4 g. (ni .p .  I75-1iT" 
dec.) of product was recovered from the \v:trh liqiiidh. -111 :iii:i- 

lytical sample was cr llized from niethyl drohol: i i i .p.  1%" 
de(*. 

Benzoyl-m-tyrosine Methyl Ester ( V l f  ). -To :i si)Iut io i i  of 
184 g. (0.66 mole) of Ser izoyl - r ) r . - iy~~~si i ie~~ in 15011 nil .  o f  dry 
inethyl alcohol was added with :igitatiirii :I strc'ltrri of tir 
to sa,turation at rooin teniperatnre. .4gitation \vas riin 
overnight, after which the exc'exs solvent was flash evapc 
The residue was dissolved twice i i i  methyl : h ) h o l  aiid evaporatrd 
t o  reniove the esc'ecs HC'I. The syriipg pRJd\l('t \vas theii tiis- 
nolved iii water, nude  slightly : t t i ~ t i i o t ~ i : t c ~ ~ i I ,  :iiid 1,efrigernted 
uveriiight. The ester was reiiiovrti by tilt ri i t i i i t~, gri~iitid, w:ishrtl 
free of vliloride with water, arid dried i i i i t ie r  v i r i ~ i i ~ i i i i  f H?QOJ) 
:it 50' uveriiight. The yield of pr( id~i . t  TV:I:: 1.X g. i,i!l( !, 
m p .  155-159". 
liaation from a mixture of  methyl :rli.ohol a ~ i t l  i-iiproIi>.l : i l u i h i i l :  

n1.p. 159.3-160.,jo. 
i 1 n . d .  Calrd. fat. CliH,:Yij,: ( ' ,  ( I ;  H, .j.72: N, 4.W. 

Found: C, 68.54; H, 5.73: S,  4.7h. 
Dibenzoyl-nL-ornithine methyl ester (VIg) wits prep:tt'rd fi.1 1 1 1 1  

t)enzoyl-uL-ornithine'R by the  inethotl desuihed for tlrr prep:irx- 
Cion of VIf. 
An analyt ical sample was iyyst:illized f rom 

A i 1  :iti:iIyfi(~:il saitipl? \vas prepared i)y re( 

The yield c i f  produvt wits Si)<, 

n1.p. 145 --I 46 '. 
.4nnl. Calcd. for  <'?lrH.J204: (', (i7.7h: H, (i.26: ?j, ;.!)I). 

Foitnd: C, 6i.S6; H, fi.71): N, 7 3 .  
Benzoyl-nI,-tyrosino1 (VIIf).--Til it sii1iiLioii or 7 3  g'. (,(l.L'.j 

mole) of VIf in 750 nil. of 7 ° F  \Y:M :~ddrd i . 1  g. (lJ.275 riicile, 
S4.6'70 assay) of I,iBHa. The mixture was agitated : i d  kept, 
iincler reflux for 6 hr. After evapor:itiori of the THF, the horoli 
was removed by boiling a niethyl :tlroholic solutiiin of the residue 
in  the presence of 10 ml. of c.oiirentrat,ed HCl l o  a rediioed v o l u r ~ ~ r .  
This procedure was repeated twicae with the ndditioii uf methyl 
alcohol. The crude protii1c.t , dissolved i i r  :t srn:ill volritne of 
methyl alcohol, was p rwip i tx td  by :idtlil io i i  of water. It TW:: 

washed free of lithinni salts with water i i i i d  dried :it 70' ovcrnight. 
Iti?". -211 :iiialyt ic,:il 
I I  Criiiti \v:lter, ii i .1).  

: H, (i.tiii; S ,  5.14. 

:pireti :is : i l i ovc~  fiir 
:iii analytaic.:tl smiplt~ 

Jpyl alcohol and is i i -  
priipyl ether; m.p. 153-154'. 

And. Calcd. for C19H~?N203: C', 69.92; H. Li!): S, S.58. 
F o i i t i d :  C ,  69.46; H, 6.67; 3, 8.83. 

i)L-Tyrosinol Hydrobromide (VIIIf).---Sixty grams (0.21 niiile ) 
of VIIf was heated under reflux wit,h i 2 0  nil. of 24c; HRr over- 
night. After cooling to  jO, benzoic. acid was removed hy fi1tr:t- 
t ion, anti the filtrate n-:ts est,rsi*ted several times with ether. 

filt rat r \vas evaporat,ed t o  i iel tr  dryiiesa imder reduiaed 
ire, a i r t i  the residiir was frirther dried iiitder variilini over 

The  yield of  prodiwt \vas 53.5 g. (L)i", ), 
111.p. 167-1 72'. 

Benzyl-DL-histidinol Dihydrobromide (XIh).-To 1500 r id .  
i ) f  THF was added 76.6 g. (0.28 mole) of benzoNl-DL-histidine 
methyl ester (VIh),l l  and the solution was cooled to  10". Lith- 
ium aluniinuni hydride (25.2 g., 0.6i  inole) was added in small 
portions with agitation aiid continued rooling. Upon comple- 
tioii of addition of the hydride, the mixture was allowed to come 
ti) room teniperntiire and was then heated under refliix for 2 hr. 

J66-165". 

for, several days. 
.4n analytic>al sample could riot be prepared. 
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that it is much less active than 2-chloroadenosine in 
the inhibition of the adenosine diphosphate induced 
agglutination of platelets, and that it possesses only 
weak vasodilator properties6 in the isolated cat hind 
linib (Table I). 

Experimental Section7 

A mixtiire of 2-trifliioromethyl-6-chloropurine (5.86 g., 0.0263 
mole) and l-O-itcet~-1-2,3,3-tri-O-henzoyl-p-n-ribofuranose ( 1 2 3  
g., 0.0254 mole) was heated in z'acuo in a rotating flask at  130- 
135" nntil a clear orange melt wa;i obtained. The reaction 
flask was cooled t o  room temperature, anhydrous p-toliiene- 
siilfonic acid (20 mg.) was added, and the flask was again heated 
in vacuo with rotation a t  135" for 35 min. A vigorons gas 
evolution occiirred, and a light brown clear melt was obtained. 
The flask was cooled to room temperatiire, and the clear glass 
obtained was dissolved in chloroform (100 ml.). The CHCl, 
solution was washed with satiirated aqiieous SaHCOs (50 ml.) 
and with two 50-ml. portions of water, then filtered and dried 
(SasSO4). Evaporation of CITCI, left an orange glass, which 
was triturated with hexane t o  give a cream powder (16.2 g.) 
[ c Y ] ~ ~ D  -54.9 Z!Z 0.9" (c 1.02, CHCl,). This was dissolved in 
absolute methanol and the soliition was cooled to 0" and saturated 
with ?;Ha. The ammoniacal solution was kept, in an  autoclave 
at  room temperatiire for 5 dags. Evaporation in vacuo left an  
oil which triturated repeatedly v i th  chloroform until an  amor- 
phous brownish solid (7.1 g., 86%,) remained. Recrystallization 
of 6 g. of this from 1-propanol gave a white amorphous powder 
(3.65 g.) which recrystallized from water as white microcrystals 
(2.5 g.), m.p. 193-195'. Two more crystallizations from R-ater 
gave pure 2-trifluoromethyladenosine, m.p. 194-195', [CY] 2 2 ~  

-51.8 zk 0.4" ( e  0.922, MeOH), 256 mp ( E  10,400), XEZxL3 
255 mp ( E  12,600). 

Anal. Calcd. for C11H1,F,N504: C, 39.42; H, 3.58; N, 20.89. 
Found: C, 39.54; H,3.74; N, 21.05. 

(7)  Ilelt ing points nere determined on a Kofler Reichert and are cor- 
rected. Ultraviolet spectra were obtained on a Perkin-Elmer Model 350 
spectrophotometer, and optical rotations were measured on a Hilger polarim- 
eter. Microanalyses were done by the .iustralian Llicroanalytical Service, 
13ivision of Organic Chemistry, C.S.I.R.O., and  University of 3lelbourne 

Antituberculous Compounds. XXII.' 
Monoalkylaminobenzo thioamides 

SHICHIRO KAKIMOTO ASD IKUKO TONE 

Rerearch T n s t i t i i t ~  for Tvhrrci,losis, Hohkaitlo T7niwrsity, 
Sapporo, Japan 

Recezierl J1llaij 18, 1063 

In  earlier c o n ~ r n u n i c a t i o ~ i ~ ~ ~ ~  the relation of chemi- 
cal constitution to  antituberculous activity was dis- 
cussed, especially in derivatives of benzot hioaniide, and 
it  mas concluded that a substituent para to the thio- 
carbamoyl group was important to activity. One of 
the authors in a previous paper suggested4 that the 
extinction coefficient, Emax of the C=S stretching 
vibration in the infrared absorption spectrum of the 
parent nitrile ultinintely parallels the activity of the 
henzo t hioamide. 

In order to test this hypothesis, several new mono- 
alkyl, phenyl, and benzyl derivativeso f 4-aminobenzo- 

(1) Par t  XX and XXI: in press; part  XIX: A n n .  R e p t .  Res.  Inst. 

(2) S. Iiakimoto, 1;. Kruger-ThiPmer, and E. Wempe, Arancimiftel- 

(:1) H. Kakimoto, J. Seydel. and 1.;. n'empe, i b i d . ,  12, 127 (1962). 
(4 )  J .  SeydeI. Z. S a t u r f u i ~ ~ i ~ h . ,  16B, 419 (1961). 

Tuberr., Hokkaido Cniu., 19, 1 (1963). 

Foraeh.,  10, 963 (1960). 

thioamide and their precursor nitriles were prepared in 
a pure state. 4-~lonoalkylaminobenzonitriles were 
prepared by the direct alkylation of 4-aminobenzoni- 
trile (method A) and alkylation of 4-acetylaminobenso- 
nitrile followed by mild hydrolysis (method B). 
Phenylaminobenzonitrile was prepared through the 
diazo compound of 4-aminodiphenylamine. Thio- 
amides were derived by passing HZS into a solution of 
the nitrile in pyridine and trimethylamine (see Table I). 

TABLE I 
P-R CcH4CSXH2 

R 

CHsCONH 
CHsNH 
(CH3)zN 
C2H5NH 
n-C,H;XH 
i-CsH,NH 
n-C4HgNH 
i-CdHgNH 

"n 

n-C5HI1NH 
i-CsHiiNH 
C8HsCHzNH 
CsHjNH 

mc, p . u  

425 
500 
425 
350 
42,; 
425 
500 
350 
425 
150 
150 
175 
150 

Emalr, 
In ( I o / I )  

0,387 
0.124 
0 499 
0.465 
0.459 
0.577 

0.342 

0.602 
0.453 

. . .  

Experimental Section 

4-Methylaminobenzonitrile (Table 11). A.-4-Aminobenzo- 
nitrile (2 g.) was added to  3 ml. of methyl iodide and 1 ml. of 
piperidine and refluxed for 3 hr. The reaction mixture was 

TABLE I1 
4-AI,KYI,.~MINoBENZONITRILES: P-RNHC~HICN 

7- N ,  %- 
R RI.p., oc. Calod. Found 

CHs 86 21.20 21.42 
C2Ha 74 19.16 19.12 
n-CaHT 52 17.49 17.25 
n-C4H9 41 16.08 16.16 
n-GH11 60 14.88 14.92 
i-CjHii 44 14.88 15.00 

evaporated to dryness under reduced pressure to  yield a synip, 
which was triturated with water. The crude product wa8 col- 
lected by filtration. Recrystallization from ethanol did not 
give the compound in a prire state. The product was convert>ed 
to the salt with HCl and was recrystallized from ethanol; m.p. 
175". 4-llethylaminobenzonitrile was obtained from the salt by 
liberation with NHIOH. Recrystallization from ethnnol gave 
0.2 g. of a colorless product, m.p. 86". A mixture with p-amino- 
benzonitrile (m.p. 86") melted at  60". In  the case of butyl-, 
amyl-, and benzylaminobenzonitrile, t,he crude nitrile could be 
purified in good yield by vacuum distillation. 

B.-It was reported5 that N-methyl-p-anisidine was obtained 
in good yield from Xi-acetyl-p-ariisidine by methylation followed 
by hydrolysis; the following is an adaptation of this method. 

To a well-stirred solution of 3 g. of acetylaminobenzonitrile 
in 30 ml. of toluene was added 1.5 g. of NaNH2, and the mix- 
tiire was refluxed for 2 hr. After cooling, 3 ml. of methyl iodide 
was added to the reaction mixtiire, and it was refluxed for 2 hr. 
The resulting mixtiire was allowed to  cool and the crystalline 
solid was collected by filtratioii. The fi1t)rate was evaporated 
iinder rediiced pressnre to obtain a yellow syrlip. The solid and 
the syrupy product were tr i turakd with icewater,  and the re- 
siilting precipitate was recrystallized from et'hanol to obtain 
colorless needles, m.p. 142'. The S-methylacetylaminobenzo- 
nitrile was hydrolyzed by refliixing wit,h 20 ml. of 0.5 A' meth- 
anolic KOH solut,ion for 2 hi.  The solution was poured into 50 

( 5 )  H. PlieningPr and C. E. Castro, BFr., 87, 1760 (1954). 


