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pounds. The chronia tographic  properties of the oi tho,  
iitrfa. aiid para isomeric pairs, together with their melt- 
iiig points arid ninhydrin assays, are presented in Table, 
11. 

111 conclusion, all the compounds described in t l ic  
previous paperlb should be corrected to  read as a-glu- 
laiiiyl derivatives rather that1 as the corresponding -,- 
iwiiiers. The coiideiisatioii products with pheiipliso- 
cyai iat ti are ~?j-pheiiylcarbaii iyl)-~-~~-glutai~~~-lai~ii~lo- 
L~c.tizoic' ac ids .  The  autheiitica -y-I.-glut amylaiiiiiiobcii- 
zoic' acidh h a w  now b e e n  prepared by the iiiixcd aii- 

hydride coupl ing  of S-carboheilzosy-L-glutaniic avid 
a-twiizyl mter with the appropriate iiiet hyl aniiiiobrri- 
z o : i i ( ~  follon-ed by removal of thc  proicctirig group<. 

Experimental 8 

5iiic.e all t,he -,-glutaniylaniiiiobeiizl,ic. :ic,id derivat,ives hereiii 
tle.wrihed were prepared by similar procedures, complete esperi- 
nirnt:il d a h  are given only for the para  iwmer, and the data on 
the remaining analogs are presented in Tahle I. Coniperativr 

Lt:l fi)r the a- and -,-glutiunyl derivatives are presented i i i  

:ilile 11. 
p -  [ ( N-Carbobenzoxy-a- benzyl-) -~-glutamyl jamino] benzoic 

Acid Methyl Ester (p-IV).---A 12.6-g. saniple of S-carbohenzory- 
I.-;.lutaniic acid a-benzyl ester' and S nil. of tri-n-butylamine \\-ere 
tlissdveti in 80 nil. of dinirth!.lforiii:~~iii~le-tetrahydr~)f~iraii ( I : 1 ). 
ilie inisture m,s cooled in an ic,e k):Lt>li, :inti 3.3 ml. of et,liyl C h l l i I Y J -  

forriiate %:is added dropwise to forri i  the niixed anhydride.' 
.Ifter stirring fiir ahout 30 niiii. i i i  the vrild, 5.13 g. r i f  nietli!-l 
~~-: i r i i i i ioi~ei iz i ,n~e in 15 inl. r)f  tlie tiiIiietli!-lforrrianiide-tetr~thydrr~- 
fiir:in solvent mixture w:t- ;tdded drop\\-i,e, and tho  reiiixtioii 
inisTure w:i. :illowed to i'oiiit, 1i i  riiiini tc~mper:tture. St,irriiig 
\v:t> c i ~ i i t i i i u d  uvernight. The iiilvciit \\-:I,- evaporated it! ~ c u w o .  
: i i i t i  tlie re;idne WBH diwilved in 100 nil. of ethyl acetate : i i i t I  

I I I I ~  of 2 a\- HCI. The ct.hyl 
1 i r i  r'(iciio tu n pale yello\v r i i l  

niil-watw to >-ield 11.4 g. Oi 

I .  1 lit, rc;ii.tii)ii mixtnre (,E (lie o d h  
u. i t l i i i ic t  piirific,:ttion in the >ut~-ec] 

p-' y-L-Glutamy1amino)benzoi 
2.55-g. winple of p-IV \\-as dissolvr;l i i i  90 nil. (if 90'; ethurii~l 
;iiid l i ~ . t l r ~ ~ ~ ~ ~ r i o l y z e d  at :itniosl)heric~ pressure and rooni tenipere- 
~ i r c  i l l  t I iP prcsence of 0.25 g. o f  pniladiuiii black c:it':ilystt for  
: l ~ J i l l l ~  5 hr. The reaction prodiict precipitated on the catalyst, 
u.liii,li \V:IS rollected and estr:tcted v i th  300 nil. of liuiling 1%-ater. 
L - ~ J I I  cooliug, the aqueous filtrate yieltieJ 0.87 g. i i f  produc*t, 
n.liicii mts recrystallized from ~ \ - n t ~ r ~ f t h n i i o l ,  1n.p. %Oti-20io. 

I,-!y-L-Glutamylamino)benzoic Acid (p-I).--A 0.5-g. sample I i f  

!I-1- was dissolved in 176 1111. i r f  saturnted Ba(OH)r solution, 
a i i t l  :ifter x h i t  16 iiiin. t,lie resulting rr>-stnlline precipitate \\-:is 
fiiteierl, \\:islied with water, and dried 1.1 >-ield 0.64 g. of crude 
b:Lririin salt,. This was suspended i n  X nil. of water, adjusted t i ,  

pH  2.5 wi th  0.6 111 H&Or to prcv,ipitate the hariuni ions as 
the iiisolulile d f n t e ,  taken to pH \ with 3 S S:tOH to .strlubilizr 
1lir rc:ic,tiirn produc,t, :nicl finall>- filtered. The filtrate w n i  
ttieii xljusted t,o pH 5 \ V i t l i  0.ii III H?SO, t o  prec*ipitntc 0.4 g. of 
l J l ' l l d l l ? t ,  1n.p. 227-22s" del,. -\iter t ,w)  r 
i r l ~ ~ ) i  uxwr ,  which had I)eeii ntljii-tecl 1.0 pH :3 bl 
t l i luCe Ha$( )?. :t white solid was ol)lnined, ni.p. 258-259". 'Phis 

c~liri)matii~r:iI~1'icull!~ hiimcigeneou-: in two ciifierent 
111.q and gave the iiiitii~ipat~ed yield of CO: t 
iiiirhydrin terlinicpe." The alkaline liydrol> 

ecic.11 of the-e methyl e>tei'; w:~,? rstremely rapid, and the 
liariiiiii A t ,  w:is ihcilated 
t'iir t t i e  i r ~ i d a  m c l  ortho i n i i n i  

ilir1>(.tl!. v;ithoiit an>- i i i t  ernirdinte ,sep:iration of the 1,nrium ialt. 

1y during ttie hydrolysis of p-1- j 
the reu t io i i  inistiire was proc.esed 

Synthesis of N,N-Bis(2-haloethyl) 
Aliphatic A m  ides 

Experimental 

N,N-Bis( 2-ch1oroethyl)amides.- -The arid chloride (0.04 n ic i l t~  j 

in dry chloroform was added slo~\-ly l o  a stirred solution of bis- 
(2-chloroeth!-l)amine prepared froni t,he hydrochloride (0.045 
mole) and pyridine (0.05 mole) in 1~1ili)roform. $tiiring x i s  con- 
iinued for 1 hr. and the mixture the11 T V ~ Y  poured into water. 
Distillation of t,he solvent from the dried solut~ion yielded t1~ic.k 
oils which solidified by cooling in the case ( J f  c:tproaniide iscc 
Tahle I). 

N,N-Bis( 2-hydroxyethyl jpropionamide.---1~yuiiiiolar qimi t  i t ic- 
of ethyl propionate and diethanolamine were niixed anti reHiisel I 
for 10 hr. Excess solvent was reintrved hy vacuum distiI1:itii~ii 
and the product distilled a1 l e ~ s  t,liaii 1 nini. j yield 60r; : ~ I I I I I I F  
less oil, 11.p. 131-133" (0.35 nim.). 

.Inctl. Calcd. fur  C;Hlj 32.1 : 11, !J,:j : 3. h.711. 
Found: C, 61,s; H, 9,$2; 

Attempt to Obtain X mesylethyl)propionamide.- - 
Methanesulfonyl chloiide (0.1s inole) in chloroform ( 10 nil. i 

(1) [a)  I). IT. I ' s a c u ~ k .  .I. Ci i im 1.(0:3 (1934); ( I > J  .I. /II. ~ ' 1 1 i I < l ~ ,  

id., 6-17 (1949); ( d j  F. .I. 13iii,kIr, 
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R B.p. (mm.),  O C .  

C2Hs 124-126 (3) 
C3H7 136-138 (3) 
CaHs 147-146 (3) 
C J L  h1.p. 60-62 

Drugs 

CSHIICON( CHZCH2Cl)z 

TABLE I 
AMIDES 

RCON( CHZCHZCI)Z 
Yield, -c, %- 

Form % Formula Calcd. Found 

Oil 65 C~Hi~ClzNO 42.4  42 .1  
Oil 60 CsH16ClzNO 45.2 44.6 
Oil 58 CgHi&lzNO 47.8  47 .3  
Wax 58 CioHigC12NO 49.9 49.6 

Table TI 
BIOLOGICAL RESULTS 

CH,SO2N( CH&HaOSO,CH3 )p D 6 

a By oral administration. 

was added slowly to a st,irred solution of YJN-bis(2-hydroxyethyl j- 
propionamide (0.06 mole) and pyridine (30 ml.) in chloroform 
(30 nil.) in an ice bath. After 2 hr., addition of 200 ml. of 1 2 % '  

HC1 gave 2.4 g. (12%) of S,S-bis(mesylethy1)methanesulfon- 
miide as a crystalline solid, m.p. 112-114". A mixture melting 
point with X,X-bis(mesylethy1)methanesulfonamide synthesized 
from diethanolamine gave no depression. 

N,N-Bis( 2-mesylethyl)methanesulfonamide.-~kthanesul- 
fon>-l chloride (0.45 mole) in chloroform (10 ml.) was added slowly 
to a stirred solution of diethanolamine (0.20 mole), pyridine 
(70 nil.), and chloroform (40 ml.) in an ice bath. Stirring was 
continued for 2 fir. and the product was crystallized by addition 
of 200 ml. of 1 S HC1 and recrystallized from wat'er ; yield 25YG; 
white needles, m.p. 112-114". The infrared spectrum showed 
niasinia a t  the following fequencies: 3000, 2980, 1450, 1340, 
1260, 1180, 1150, 1120, 1020, 1000, 975, 950, 930, 900, 807,775, 
I ~ ) O ,  and 725 em.-'. 

.lnal. Calcd. for C,H,;SO&,: S 4.13; S, 28.39. Found: 
S,  3.98; S, 28.05. 

-., - 

LDsQ, 
mg./kg. Ascitic carcinoma 

. . .  Only reduction 

300 
of ascitic fluid 

N o  effect 

2700a Some inhibition, 
life extension 
7 days 

--H, %- 
Calcd. Found 

6 .57  6 .61  
7.07 7 .10  
7 .52  7 .55  
7 .91  7 .93  

N.N-Bisi2-iodethvl )methanesulfonamide.-Sodium 

Agents Affecting Lipid Metabolism. XVI. 
The Synthesis of Analogs of trans-1,4-Bis(2- 
chlorobenzylaminomethy1)cpclohexanel 

Sarcoma 180 

No effect 

Some inhibition, 
life extension 
10 days 

Inhibition, 
life extension 
25 days 

(0.02 mole) & addei  to a solution of N,N-bis(2-mesylethyl)- 
methanesulfonamide (0.008 mole) in acetone (60 ml.) and stirred 
at 37" for 45 hr. The solid was removed by filtration, half of 
the acetone was evaporated, and the crude product crystallized 
by adding water. Recrystallization from petroleum ether (b.p. 
70-80") gave white needles, m.p. 96-98', yield 667& The infra- 
red spectrum showed maxima a t  the following frequencies: 
3000, 2980, 1450, 1340, 1230, 1180, 1150, 1110, 1050, 1020, 
970,930,800,780,735, and 715 cm.-l. 

Anal. Calcd. for C 5 H l l I ~ S 0 ~ S :  I, 62.90: S, 3.47. Found: 
I, 62.73; S, 3.50. 
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Previous reports from this laboratory2 have described the 
effects of t~ans-l,4-bis(2-chlorobenzylaminomethyljcyclohexane 
on various aspects of lipid metabolism. The synthesis of this 
cvnipound and of a series of related compounds containing the 
ryclohesane-1,4-bis( methylamine) moiety has recently been 
described.3 I n  this communication, the synthesis of a series 

iodide 

New Compounds 

of related compounds is reported, wherein the cyclohexane- 
1,4-bis(rnethylamine j moiety is replaced by others of different 
electron density, bulk, shape, and inter-nitrogen distance. 
They are shown in Table I and some of the intermediates used in 
their preparation are in Table 11. 

Experimental 

Melting points were taken on a Thomas-Hoover apparatus 
and are corrected. Analyses were done by A h .  R. Turnbull and 
Staff of our laboratories. The compounds described in Table I 
were prepared, as indicated, by methods A or B.3 Some of 
the required starting materials were obtained from commercial 
sources and others by published procedures, viz., trans-2,5-bis- 
(aminomethy1)-1,4-dio~ane,~ Erans-1,4-bis(2-aminoethyl)cyclo- 
hexane,6 2,5-bis(aminomethyl)spiro[3.3]heptane,~ d-cis-1,3-bis- 
(aminomethyl)~amphocean,~ trans-cycloheuane-l,4-diacetic acid,5 

(1) For Par t  X V  of this series see >I. L. Givner and D. Dvornik, Biochem. 
Pliarmacol., in press. 

(2) (a) C. Chappel, ,J. Dubuc, D. Drornik,  A I .  Givner, L. Humber, RI. 
Krarnl, I<. Voith, and R. Gaiidry, S a t u r e .  201, 49i  (1964); (12) hl.  Kraml,  
. I .  F. Baali, and D. Drornik,  Biochem. Biophys. Res. Commun., 15, 455 
(1964;: ( c )  \I. L. Givner, 11. Iiraml, D. Di-ornik, and R.  Gaudry, .Yature, 
203, :?I; (1964). 

(3) L. G. Humber, J .  M s d .  Chem., 7, 826 (1964). The  code number of 

(4) R.  K .  Summerbell and J. R.  Stephens, J .  Am. Chem. Soc.,  76, 

( 5 )  P. P. Garcia and J. H. Wood, J .  O r g .  Chem., 26, 4167 (1961). 
(6) L. M. Rice and C. H. Grogan, i b i d . ,  26, 51 (1961). 
( 7 )  J. Bredt and 51. de Souza, J .  prakt. Chem.,  133, 84 (1932). 

the  parent compound is .iY-9944. 

6101 (1954). 


