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1I.p..  O < ' .  

16;3-163 .5 
183-184.5 de(,. 
17:i dec. 
159-160 
183-184 dpc. 
182 ilec. 
192-194 del,, 
190-190. .j del,. 

I94 dec. 
lY0-192 ,h, 
191-lW$ 
1Y6-198 de<,. 
506. 5-507 der. 
207 5-208.5 dec. 
203 .5  der. 
199-200 d r i .  
197-197 .i der .  
190-191 der. 
189 der. 
230-231 der. 
169 5-170 dec. 
178-1 7 9  
124 
1 1 7 , 3 -  I ! 8 
190 del,. 
145-116 
!Us-197 
187-188 
1-1 1-1 .L" 

1 89 d r v .  
1 28- 1 :io 
19a-194 , l P < ~ .  

197-197,5 drr.. 
186-1%; 5 der. 
1i:i-174 der,. 
190 ' I P C .  

It9 
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" Tields of thiosulfuric wids prepared by method A are based on alkyl brciiiiides atiti j d d a  of those prepared tiy methiid B are 1):tseti 
on  S-alkylaminoethyl bromide hydrobromides. Report,ed m. p. 160" (I<, Schimrllelschniidt,, H. Hoffmann, and E. llundlos, ( Jhcm.  
I j c r . ,  96, 3s (1963)). Because the b.p. of ?;-~i-prop~l:irtiiiii~- 
etliatiol is not sufficiently different from that of 2-aminoethanol for convenient separation of the two rt)nipounds by tlist~illtttii)ii, ihc 
alcohol was prepared by treating n-propylamine with ethylene oxide by the niet,hod nf J. H. Biel, .J .  . lm.  ! 'hrtn.  Soc., 71, 1306 (1!)4$i1. 

f St:trt,irtg ainiiio nlccihol obtxiiicd froni Ilolim and IIaan Cor l l ] ) : i i l> . .  

" dlwting amino alcohol obtained from Kniversal Oil Products Conipari?.. i I' t i iig :i i i i  i i i  ii a1 iwhc 1 I ob t :ai iiw i 
from Miles Cheniicxl Company. 

c Starting amino alcohol obtained from Eastman Organic Chemicals. 

Starting aniiiio alcohol obtained from Pennsalt Chemicals Corp. 
'' Re 

1 Ileaction ran 2 weeks. 

N. Alkylaminoethanethiosulfuric Acids.-An eyuiiiiol&r inixlure 
of sodium thiosulfate pentahydrate and an N-alkylaniinoeth~1 
bromide hydrobrornide in  water or water-ethanol, depending on 
i.he so1ut)iIity of the l:ttt,r:r re:tct:int, w:ts heated near the reflus 
tcrnperature fi)r  :ipprtisirii:itely 1 tir. ('oinpletioii of the react,ioii 
was indicated by  failiti,e of sulfur 111 prec,ipitate from an aliquot of 
the solution wliirh \vas acidified with iiiiirer~~l acid. In  most' iu- 
stinices, the Bunte salt !vas sufficiently water insoluble to  crystal- 
lize froin solution upon cwoling. Solutions cont,aining a Buntr 
s;ili, which was relatively n.at,er soluble were concentrated anti the 
produrt was separated from sodium bromide by  c~-ystallization. 
Sevcwl recrystallizations were required in order to obtain a pure, 
1i:tlitie-free product . 

2-( Trimethylammonium)ethyl Thiosulfate.--8 solution of 23.7 
g. (0.15 mole) of (2-chloroethy1)triniethylammonium chloride and 
37.3 g. (0.15 mole) of sodium thiosulfate pentahydrate in 35 ml. 
o f  \v :~ tcv  \\-:IS heated itt reflux for 1 hr. )n iwnling, the cq-stalline 
p i ~ i t i I t i ~ ~ 1  wp:ir:Lteil t'roiii solution. b i  illimtioii onc>e froin 
u : i t i ' t .  l'ollii\veil 11). SPVCIYLI t i ~ c ~ a t i i i r i i t s  ( i f  tlir p i d i r [ , i  \vil l i  Iioiliiig 
i i i e t i i ~ ~ i i o l  t o  reliiovv reiiiaiiiiiig s~~diu i i i  kiriinii& :iffi~ided L'O.(i 
g. (69.1 ' ,,) id  2 4  t r i i i i e ~ ~ i ~ l : ~ i i ~ i t i ~ ~ i i i i i i i i  )ethyl tliiosulfate, iii.11. 
%i--26Y0 tiec. 

.Inn[. Calcd. fu r  C::H,JOsSr: C ,  30.18; H, 6.57: S ,  7.03; 
) . l X .  Found: C, 30.11. H, 6.74: S,  i .04: 8, S1.9i. 

Acknowledgment.-Lye mish to  tharik Ur. Thoinas 12. S \ \ e e i i r j  
for many helpful suggestions and Alessrs. L. Hafner, J. 11. White, 
r i i i d  S. hbdon-Sabet for technical assistance. 

- 
Aminooxyacetic Acid Derivatives 

Ilepartrrzent 01 Oryuri ic l ieseui~ch, Scienti'ic Laborato),ies, The i I  ' t i ) , .  

S. 3Terrell Company.  Division of Rich,arrisorL-~ller~i~ll I n v . ,  
flincinnnti. Ohio 

.~Iiiiiiioos~;il:~elir: :ic,id, being :L ilei 
lends itself t o  reacations with carbonyl 
wxkir5 has shown that, certain oxime derivat,ives such :ts tlicsr 
have eshibited plant, th inhibition4 or vitamin I< wt3ivit,ye: 
furthermore, :mlinoii. tic. ncici i t d f  lins been reported8 tri 
have mitihncteri:tl :I y. 'rtw miiiponntls tlesvribed heres 
tvere I)rqmre[l i i i  iiider ~ I i a t  i1it.y tiiighf lie iiivesi.ig:tlrd :is pnteli- 

( 1 1  .A, i v ~ i ,  uui i .  c / i i , l L .  F , ~ , , ~ ~ ,  a ,  ziti3 ( I ' JBGJ.  
rs) hl. Anchel and It. Schoeuhaimer, J .  Bid.  C h e m . ,  114, 589 (1936t. 
(3) E. Borek and H. T. Clarke, J. Am.  Chen .  Soc., 68, 2020 (1936). 
(4) 11. S. Nevman,  W. Pones, and 31. Renoll, ibid., 69, 718 (1947). 
1.5) I). 0. Holland. British Patent 621.934 (1919); Chem. .46str. ,  44, liG4b 

IY50). 
(6) 1;. \ Y i ~ i t e r i i i ~ ~  and 14. l,auliw.et,te, Bull. 8oc. ~ ~ l ~ l m .  l " i . u j i i . < a ,  664 ( l ! i . ->U) .  
( 7 )  .1. Frank u,nd I<. ltiedia. Ilonalsh., 92, 7 2 5  (1961). 
(8) L. Dienea. H. J. iveinherger, and Y. 3ladoff, J.  Baclcrzul.,  59, 72: 

,1960) * 
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N E W  COMPOUNDS 

TABLE I 
ALDOXIME ETHERS, RCH=NOCH&O2R' 

hl.p.. OC. 

145-147c 

128.5-130.0 

208-209 dec. 

69-70 
69.5-70. A 

141-142 

107-108 

163-164d 

129-131 

180-183 dec. 
179-180 dec. 

146-147 

172-173 

223 d e c e  

189-190 dec. 

Methoda 

A 

B 

B 

I) 
E 

C 

B 

B 

B 

C 
B 

B 

B 

B 

B 

825 

Yield, --% C- 7% H- ----70 N- 
% Calod. Found Calcd. Found Calcd. Found Solventb 

41 48.22 48.53 3.59 3 . 7 7  12.49 12.66 B-PE 

18 68.11 68.17 4 .84  4 .63  6.11 6.14 E-PE 

42 73.11 73.04 4.69 4.61 5 .02  4.85 E 

. .  . 74.25  74.04 5 .58  5.53 4 . 5 6  4.25 P E  
79 74.24 5 .38  4.67 ??E 

10 50.00 50.32 4.79 4 .74  16.67 16.53 Et-PE 

14 52.74 52.86 5.63 5.34 15.38 15.24 Et-PE 

16 39.26 39.15 2.83 2.84 13.08 13.03 E-PE 

31 45.39 45.67 3.81 3.76 7.56 7.31 Et-PE 

36 53.33 53.66 4.47 4 . 4 8  15.55 15.15 E 
56 5 3 . 4 2  4 . 4 1  15.34 E 

26 55.67 55.60 5.19 5.02 14.43 14.12 E-PE 

44 53.33 53.47 4.47 4.21 15.55 15.54 E 

52 53.33 53.10 4 .47  4 .23  15.55 15.40 E 

12 60.54 60 .93  4.62 4 .52  12.84 12.86 E-PE 

See Experimental. Recrystallization solvents: I3 = benzene, E = ethanol, Et = ether, PE = petroleum ether (b. p. 60-90'). 
Lit.' m.p. 144-145'. Lit.? m.p. 165-166". e Lit.7 m.p. 218-221'. 

Compd. R hl.p., o c .  

XIV CoHsC(CH8) 95.0-96.5c 
xv CsHaC(CrHi) 64.5-66. O d  

XVI 85-87 

89-90 

E== 
XVII L Y  
0- 52-53 XVIII  

x I s & 297-2.39 dec. 
\ 

TABLE 11 
KETOXIME ETHERS, R=NOCHzCO2H 

Yield, ---% C--- --%H- -%N- 
Methodo % Calcd. Found Calcd. Found Calcd. Found Solvento 

B 54 62.17 62.53 5 .74  5.66 7 .25  7.23 P E  
B 70 63.77 63.99 6 .32  5.96 6.76 6.61 PE 

A 45 53.49 53.45 7.06 7.06 8.91 8.82 P E  

A 28 66.94 67.29 6 . 4 8  6.69 6.01 5.98 P E  

.t 2Y 58.36 58.13 8.16 8.44 7.56 7.54 PE 

'1 36 71.14 71.17 6 . 9 8  4.63  6 . 5 3  5.56: 15 

a See Experiinerital. 
Lit.' m.p. 58". 

Itecrystallization solvents: E = ethanol, PE = petroleuiii ether (b.p. ti0-90"). c Lit.3 m.p. 97.0-97.5'. 

tial therapeutic agents. The aldoxime ethers are listed in Table 
I, while the ketoxime ethers are listed in Table 11. The carbonyl 
and imino infrared absorption bands are compiled in Table 111. 

Experimental 
All melting points are corrected. The yields represent the 

quantity of analytically pure material obtained. The starting 
materials were purchased from various sources, except those 
which are mentioned belom-. The infrared spectra were obtained 
using KBr plates in a Perkin-Elmer Model 21 spectrophotometer. 

Pyrrole-2-carboxaldehyde.-The method of Silverstein, et 
was used. There resulted a 68% yield of product which boiled a t  
118-120' (27-29 mm.) Ilit.9 b.p. 78" (2 mm.)], m.p. 44-45' (lit.9 
m.p. 44-45'). 

N-Methylpyrrole-2-carboxaldehyde.-The method of Silver- 
stein, et al.,9 was used. A yield of 69% was obtained with the 
main fraction boiling a t  85-88" (23 mm.) I l i t . 9  b.p. 75-76' (11 
mm.)]. 

(9) R. M. Silverstein, E. R. Ryskiewicz, C. Willard, and R. C. Koehler, 
J. 0 ~ g .  Chem.,  20, 668 (1955). 
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C'unipd. 

T 
11'' 
111 
I \. 
\- 
VI 
VI1 
\*I I I 
I S  
S 
SI 
SI1 
1111 
1 1  \; 
S\* 
XVI 
SVII  
.\VI11 
S I X  

('.;-N, 

6 17 

ti. 19 
ti. 15 
ti. 12 
6.17 
6.18 
t i ,  22 
6.21 
f i ,  21 
i j .16 
6.20 
6.17 
6.16 
(i. 19 
L O 4  
6.08 
0.16 
6.15 

. . ,  

u All spec,tra were obtained using KBr plates. * The presence 
of two cwbonyl bands indicates a mixture of monomer and dimer 
in the solid state. On the basis of earlier work [see L. J. Bellamy, 
"The Infared Spectra of Complex PIIolecules,JJ John Wiley and 
Sons, In c.. Xew York, N. Y., 1958; E. J .  Hartwell, 11. E. Rich- 
itrds, and H. W. Thompson, J .  Chem,. Sac., 1436 (1948); M. St. 
C. Flet,t, ib id . ,  962 (1951)] t,he lower wave-length band has been 
assigned to the carbonyl absorption of the monomer while the 
higher wave-length band has been assigned to the carbonyl ab- 
sorption c)f the dimer. c F. Lhthis, Cornpt. Rend. ,  232, 503 
(1961), reported t,hat infrared absorption bands due to oxime 
iiiiino groups lie in the 5.!&4i.20 p region. His studies indicated 
that aromatic oximes absorbed a t  higher wave lengths than did 
the alipliatic oximes. The same effect was observed in this work 
on oxime ethers. An imino buid in the 6-p region was not ob- 
served. 

5-Nitr0-2-furfural.~O-This ~ O I I I ~ O U I I ~  was used without puri- 
fication. 

2-Phenylcyelopentanone.-Yan Zoeren's method" for the syn- 
thesis of 2-( 2-thieny1)cyclopentanone Jvas employed. A 45% 
yield of product was obtained which boiled a t  145-146" (16 mm. j ,  
n% 1.5515. 

Ethyl Aminooxyacetate.-The method described by Frank and 
Iiiedl7 for the preparation of methyl aminooxyacetate was em- 
ployed here. The product was an oil; yield, 537,; n Z 5 ~  1.4267. 
The hydrochloride salt melted a t  115-117". 

A n a l .  Calcd. for CaH9NO2.HC1: C, 30.88; H, 6.48; K, 9.00. 
I;ound: C, 30.96; H, 6.29; Ir', 9.02. 

Aminooxyacetic Acid Derivatives. Method A.--4 solution of 
t,he aldehyde or ketone and 1 equiv. of aminooxyacetic acid hemi- 
hydrocliloride (Eastman) was made in about 25 times its 
weight of 9057) ethanol. To the solution was added 3.3 equiv. of 
SIJdi l i I l l  wetate. The mixture was stirred and refluxed for 2 hr. 
The solvent was then evaporated in  I.'QCUO. The residue was 
slurried in :tn equal volume of wat,er and made alkaline with 1 0 7 ~  
: I I ~ U C O U S  sodium hydroxide solution. The unc8h:tnged aldehydc 
o r  ketone was removed by filtwtion or by extraction with ether. 
The aqueous phase was t,hen made acidic to congo red indicator 
paper and the product was isolated by filtration or by extraction 
n-it,h ether and recryst,allized. 

Method B.-To a solution of the aldehyde or ketone and 1 equiv. 
of aniinooxyacetic acid hemihydrochloride in 90% ethanol (as in 
A )  was added 1 equiv. of triethylamine and the solution was re- 
fluxed for 2 hr. The solvent m-as removed in vacuo. The residue 
was then washed with water and recrystallized. 

Method C.-Benzene was substituted for 90% ethanol a8 the 
solvent, but the procedure outlined for B was otherwise employed. 
The reaction mixture was heterogenous during the entire reaction 
period. 

(10) 11. Giliiian and G. 1:. It right. J .  A m ,  C'hem. Soc., 62, 2550 (1CJJOJ. 
(11) G. J. Van Zoeren, U. S. Patent 2,520,516 (1950): Chem. d h e t ~ . ,  46, 

647d (1951). 

Method L).--Ati~iiir,oxyacetic: acid Iieirii1iydrt)clilli~ide ivits :ti- 
loweti to react with 9-anthraldehyde (A41dricli) ( 12.3 g. j according 
t.0 Ii .  .I ye!Io\v solid (4.2 g.) \vas iso!at.rd wliic,li r i ir l twi :it. 1SS 
I O O "  (let-., I,ut the elemental arialyses (C&sH32Si( ); 1, :ii'kr t,w$i 

talIiz;it.ioiis from ethanol, indic:atod t lmt  il, XLS l i ( i t  I lie (IC,- 
rciduvt. 'This niateriul ( 3  g.)  \ws refluxed for  3 lir. in 50 nil. 

of  I .4 .V uth:%nolic. liydrogen chloride. The solution n x s  filtcwtl 
:init rvnpor:tt,etl in m c t ~ o .  The residue \vas recryst,allized t \ v i ~ . c >  
froin petroleuni ether ( l 1 . p .  60-90") :ind there result,etl 1 . I  g. of 
yrlIow needles \Yhich fluoresced blur, n1.p. I%-TO". ' h i s  i i t : i t t s -  

r i d  ttnalyzed correctly :is the et,hyl ester of the desired produc~r. 
Method E.-A solution of the aldehyde and 1 eqiiiv. of etliyl 

aniinooxyacet,ate in about 25 times its weight of absolute et3h:tnol 
e solvent \vas retnoveti in z'nc'no antl t I I P  

Acknowledgments.--The author is indebted til A h .  ,Iitriic~c: €i:ill 
arid hrr. William F. Boyd who r:tn the infrared spe(*tr:i, : ~ t i d  t o  
111.. llttrtin G o r t i ~ m  :tnd A h .  Rayniond Snider WIKJ perforinetl 
tlie nric.rcittn:ilyscs. The author's appreciation is also exteiidetl to 
11 r. ,John Si,haa I' who prepwed the 2-phenylcycloperit3llonc~. 

Agents Affecting Lipid Metabolism. 
SII. N,N'-Disubstituted 

Cyclohexane-1,4-bis(methylamines)' 

The discover) ( i f  potent cnhcdcsterol biosynthesis iiiiiibitory 
activity in coinpounds related to S,N'-dibeiizyleth2.lenedi- 
:imine2 has led to the synthesis of trun.s-1,4-bis(2-chlorobeii~yl- 

lohesane, whose biiilogical pripperties have al- 
ready been described.2 \Ve wish to report here, the synthesis 
of  this cornpound and uE ii varietJ- of related symmetrical coni- 
pounds which retain the cSclohesane-1,4-bis(rnethylamille) 
moieth-. Tables I antl I1 describe these compounds, and Titblefi 
I11 wid I\ .  describe intermedixtes used in their preparation. 

Experimental4 

Method A. N,N'-Di(2-chlorobenzylidine)cyclohexane- 
trans-l,4-bis( methylamine ).--2-Clilorr~beriaaldeliy~le (28.4 g., 
0.2 mole) and cyclohe~:tne-tru~s-l ,~-bis(n~ethylamine) ( 14.2 g., 
0.1 mole) were refluxed in benzene solution (300 mi.) until the 
theoretical volume of water h:td been collected in a Uean -Stark 
trap (ca. 3 hr.). The benzene wts renioved i n  m c u o ,  :tnd the 
residue was crystallized from benzene. It had 111.p. l50-ld4" 
(38.0 g.), A,,, 250 mp ( e  31,300), Y,",::,"'* 1640 cm.-I. 

.4nal. Calcd. for: C2,H&lyS2: C1, 18.31. Found: Cl, 
17.92. 

N,N'-Di(2-chlorobenzyl)cyclohexane-trarrs-1,4-bis( methyl- 
amine) (Table I, 4).-The above bis Schiff base (37.0 g.) was sus- 
pended in  niethanol (500 nil.) and sodium borohydride (7 .5  R.) 
w:ts added portionwise :it :I rate perinitthy gentle reflux. Tht. 
mixture becwne tioniogerieciris :is the rtdurtion proreetletl. rifter 
refluxing for 16 hr . ,  the nict1i:in~il wxs reiiioved in uucuo u ~ ~ d  tlle 
residue was distributed between rliloroforiii and water. The 
chloroform layer TVHS wtshed with water, dried (XazSOaj, :inti 
evaporated in uucuo to yield the product (33.5 g. )  as a solid, 
n1.p. 101-103° (ethanol). The dihydrochloride salt was prepared 
in methanol solutioii with rnet.hitnolic hydrogen chloride. Crys- 
tallization yielded analytically pure material. 

(1 )  For Part XI of this aeriessee: 1). Uvornik, >I. Krarnl. and J. F. Bagli. 
J .  Am. Chem. Soc., 86, 2739 (IQCiSi. 

(2) RI .  Krarnl, I,. G ,  €lumber. .J. 1)iibuc. and It. (;midry, . J .  ,\fed. C i ~ e m . . ,  7 
500 (1964)- 

(3) (a) D. Dvornik, RI. Iiraiiil, .I. I)ubur,  and R. Gaudry, .I. A m .  C'iiem. 
Soc., 86, 3309 (1963); (b) C. Chappel, J. Dubuo, 1). Ilvornik, >i. f;ivner. 
L. I-lumber, M. Krarnl, K. S'oitl~. and R. Gaudry, Salure ,  201, 487 (1964). 

(4) >felting points were taken on it Ttionias-Hoover apparatus and nre 
corrected. Analyses -ere done by N r .  JV. Turnbull and stsff of our labora- 
toriea. 


