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Procedure B. 7-Aaiino-b-cyclohexyl-6-1nethylmerimine. A 
mixture of 22.2 g. (0.1 mole) of 7-amino-6-methylmcrimine 
dihydrochloride, 25 ml. (0.24 mole) of cyclohexanone, 2 g. 
of 5% palladium on car1)on catalyst, 2 g. of 10% plat.inurn- 
on-carbon catalyst and 230 ml. of water was shaken in the 
Parr hydrogcnator under hydrogen prcssurc of about 3 
at,mosphercs until about 0.13 mole of hydrogen was ab- 
sorbed. The catalyst, was filtered off, and the filtrate was 
concentrated and then trcntcd with 25 ml. of 50% potas- 
sium hydroxide. The crystals which separated were filtered, 
washed with water, and dried. The crude yield of 7-amino- 
2-cyclohexyl-6-methylmcriniine, 1n.p. 178-180°, waa 97%. 
On recrystallization from ethanol, a 79% yicld of purc 
prodnct, m.p. 181-182', \vas obtained. 

When thc above base was treated with two equivalents 
of ethanolic hydrogen ohloridc, 7-amino-2-cyclohesyl-6- 
methylmerimine dihydroehloride, m.p. 300', was obtained. 
This compound was purificd by recrystnllization from dilute 
ethanol. 

7-Chloro-2,6-tliiizeth?/lnierimilae dihydrochloride. A solution 
of 7.25 g. of sodium iiit,ritc in 60 ml. of water was added over 
5 min. to a mixture of 23.6 g. (0.1 mole) of 7-amino-2,6- 
dimetliylmerimine dihydrochloride, 100 ml. of 4N hydro- 
chloric acid and 600 ml. of water. The reaction mixture was 
held a t  0 to -2" during this addition trnd for 10 min. longer 
and then poured into a mixturct of 10 g. of cuprous chloride 
and 150 ml. of 4.V hydrochloric acid. The mixture wag al- 
lowed to warm up to 30" over a 3-hr. period and was then 
treated with hydrogen sulfide. The precipitate was fikered 
off and the filtrate was treated with act,ivated charcoal. The 
clear solution was concentrated to dryness and the product 
was washcd onto a filter with ethanol. The yield of salt and 
crudc product was 20.1 g. The estimated product was 14.3 g. 
(56%). This mixture was stirred with 6.2 g. of sodium 
methylate and 400 ml. of ethanol for 2 hr. Thc salt WBY 

filtcred off and thc filtratc vias treatcd with activated carbon 
and then concentrated to dryn On addition of alcoholic 
hydrogen c-hloride, a prec!ipitate separated. This product was 
filtercd off and recryt;ltallized twice from 90% cthanol. The 
yield, including recoveries, of pure 7-chloro-2,6-dimcthyl- 
mcriminc dihytirochloride, m.p. 26-1' dec., wtm 8.1 g. 
(33t3). 

7-8ro,no-2,fi-d~m~thylmerirnin,e dihydrochloride. A mixture 
of 23.6 g .  (0.1 mole) of 7-xmirio-2,6-dimethyImerimirla di- 
hyclrochloridc, 11.2 g. of sodium inethy1:ttc wid 400 nil. of 
anhydrous cthanol was stirrcd a t  room tcmpcraturc for 2 
hr. and t,hcn filtrrctf to rcmovo th!: salt. The filtratc was 
concent.riitcd under rrduc:ed pressure to R white solid. -4 
mixturo of 400 nil. of \vator and 50 ml. of 4056 hytlrobrornic 
acid wis :tddcd and the solution was cooled to -2". A 
solution of 7.25 g. of mtliurn nitrite in 60 ml. of water w:is 
:dtictl ovcr :i 5-niin. priiod :it 0 to -2'. The retiction mix- 
tnre \ w s  held at, this temprlature for 10 more min. anti then 
poured into a cold misturc: of 17.5 g. of cuproics bromide, 70 
ml. of 40Th hydrobromic: ticid and 40 ml. of wrtcr. Aftrr 
19 hr.. lijdrogrn sulfide was patised in and thc dark prrcipitat,c 
was filtrrcd off. The filtratr was treated with aelivatrd car- 
bon, conccnt,rat~cd to dryness, and the product was wt~shed 
onto tt filtcr with ethanol. Tho dried filtcr cakc was added to 
an rxccss of 5,V sodium hydroxide and extracted with 
chloroform. After drying over magnc.sium sulfate, the 
chloroform layer \vas mixed with 37 nil. of 4A' ethanolic 
hydrogen chloride and the product which separated was 
filtered off arid recrystallized from 90% cthanol. The yield 
of 7-hromo-2,Gdimet.Iiylmeriminc dihydrochloridc, m.p. 
269' dec.,  as 43cG. 

7-Di?rceth~~lnmino-2,6-diinetIiylr~i~riiii,~ne dihydrochloridc. A 
mixtiirc of 22.2 g. (0.1 mole) of 7-amino-6-methylmerimine 
dihydrochloridc, 40.5 g. (0.5 molc) of 37% formaldehyde, 
160 ml. of water and 2 g. of 10yG palladium-on-carbon 
catalyst wis shaken in the Parr hydrogcnator under an 
initial hydrogcn pressure of about 3 utmosphcrrs. Hydrogen 
absorption W:LS rapid at. first and 0.1 mole was xl~sorbed in 

25 min. The reaction rate then dropped sharply and the 
absorption was only 0.23 moles a t  the end of 22 hr. An 
additional 2 g. of 10% palladium-on-carbon catalyst was 
added and t,he reduction was continued until t,he total hydro- 
gen absorption was 0.3 moles. The total rcaction t,ime was 
29 hr. The reaction mixture was filtered, concentrated, 
treated with aqueous sodium hydrosidc, and cxtractcd with 
chloroform. The chloroform layer was distilled and the por- 
tion which boilcd a t  102-108' (0.2 mm.), n:; 2.544, was 
collected. This oil was trcated with ethanolic hydrogen chlo- 
ride and ether, and the crystals which separabed wcrc rc- 
crystallized from ethanol by the addition of ether. The yield 
of pure 7-dimethylamino-2,Gdimethylmeriminc dihydro- 
chloride, m.p. 246' dec., was 19.7 g. (75'3,). 
2-Cyclohezyl-7-hydroxy-6-~n~thylmerimine. ( A )  From 7- 

amino-d-cyclohexyl-6-inethylmriv~ine. A solution of 3.8 g. 
of sodium nitrite in 30 ml. of water was added over a 30- 
min. period :it 93-97' t o  a rapidly st,irred solut,ion of 11.5 
g. (0.05 mole) of 7-amino-2-cyclohesyl-6-methylmcrimine 
in 00 ml. of 0.05N hydrochloric acid. The reddish solution 
was held a t  the same temperature for 20 min. longer and 
then treated with activated carbon. The filtrate was con- 
centrated to about 100 ml. and trcatcd with excess sodium 
carbonate. The tan prodnct which separated was filtered 
and washed with water, and the moist cake was recrystal- 
lized twice from cthanol. The yield of 2-cylohexy1-7- 
hydroxy-6-methylmerimine, m.p. 253-255", was 3.7 g. 
(32%). Recoveries from t.hc alcoholic filtrates increased thc 
yield to 50%. 

(B) From 2-Cyclohe~yl-7-~~lhoxy-6-?irelhy~i~~rim.ine.  A 
solution of 2.0 g. of 2-cyclohcsyI-7-mcthoxy-6-mcthyl- 
merimine, m.p. 58-60' but not analyzed, in 20 ml. of 48%) 
hydrohromic acid was hriited on thr stcam bath for 30 hr. 
and then roncentrsted to dryness. The residue was washcd 
onto a filter with cthariol and dried. Tho yicld of 2-cyclo- 
hex~l-7-hydrosy-6-methylmcriminc dihydrobromide, m.p. 
ca. 320" dec., was 3.2 g. (1OOn/~). Recrystallization from 
ethanol improved the C W h J l .  bnt did not change the decom- 
position point. 

Whcn the dihydrobromidc was dissolved in water and 
trrated with sodium c.iirbonat,e, the base was olit .aind 
 aft^ recryst,allization fro111 ethanol it. WIS identical by melt2- 
ing point, mixture melting point, and infrared spectra to 
tho 2-cyclohexyl-i-hydrox~-6-methylmcriminc prepared hy 
met hod A above. 
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nlj/t ' C. 

1.4303/24 
1.4320/25 
1.4300/22 
1.4341/26 
1.4362/21 
1.4360/21 
1.4590/16 
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Yicld, 
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Carbon . 
Calcd. Found 

- Hydrogcn 
Calcd. Found 

39 .7  39.4 
43.6 43.4 
43.6 43.5 
46.9 46.6 
49.7 49.6 
46.9 46.7 
53.0 53.2 
46.3 46 1 

9 . 3  9 .0  
9.8 9 . 6  
9.8 9.7 

10.0 !f .If 
10.4 10.1 
10.0 9 . 9  
!1.8 !I . 5 
8 . 7  8 . 7  

Dcriveti From a piperidine arid morpholine. 

a riuinbcr of alkyl N,N-dialkyl ethylphosphonami- 
dates. We h a w  synthesized a number of similar 
compounds based on methylphosphonamidic acid 
by a difforcnt and apparently more convenient 
route. 

Dialkyl methylphosphonatcs (I) were treated 
with phosgene by the procedure of Coe et aL4 
to  give the alkyl methylphosphonochloridates (11). 
These compounds which are thermally unstable 
were obtained sufficiently pure by this method to  
be used without distillation. licaction of the chlori- 
dates with two equivalents of the appropriate amine 
gave the correspondirig alkyl N,N-dialkyl methyl- 
phosphonamidate (111) in yiclds ranging from 60- 
7070 after distillation. Similarly by using piperidine 
and morpholiiie, with isopropyl methylphosphoiio- 
chloridate, the isopropyl methyl phosphonopiperi- 
date and morpholidate were obtained respectively. 

RO 0 RO 0 RO 0 
\l,7 COClr 2ll2"ti 
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/ \  
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'I'hcsc coinpouiids, the dut:i for which arc givcii 
ill 'l'ablc I, w r c  tested as insccticides and found 
to have proiiounoed systemic activity but very low 
mammalian toxicity.5 

KXPEI1IMENTAL 

n-Propyl Ar,iV-climhh?j1 Inelhylphosphonantidate. I h y  plios- 
gene was bubbled slowly through 60 g. (0.33 inole) of di- 
n-propyl mctliyl~~liosphoriatc for J 8 hr. with wntcr cooling 
during the first 3 hr. Vo1:ttilc prodiict)s were removed by 
degassing iLt 30' and 10 mm. On :mdysis it. was found that 
the chlorine content of thc residue was within 0.5% of thitt 
required for CH~PO(OCJH,)C~. The chloridate was dis- 
solved in 250 ml. of dry ether, and into i t  passed 30 g. (0.7 
mole) of anhydrous dimethylamine, with continuous stirring 

(4) D. G. Coe, B. J. Perry, and R. K. Brown, J. Chem. 

( 5 )  D. G. Coo, H. Hurtig, B. J. Perry, and E. S. Sherlock, 
Soc., 3604 (1957). 

J. Agr. Food Chem., 7, 251 (1959). 

and iw  cooling. Aftcr st,itrding for 3 lir. at, room tcmpera- 
ture the mixture was filtered arid the cther rernovcd under 
reduced prcssure. The rcsidue was fractionally distilled to 
yield 33 g. (60%) of n-propyl N-dimothyl mcthylphos- 
phonamidate, b.p. 62" a t  1 mm.; n:: 1.4:320. 

Anal. Cnlcd. for CJ1,~O~IiI ':  C, 4a.61; 1-1, 9.75. Fourid: 
C, 43.38; 11, 9.60. 
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Diosinetin Triacetate from 3-Bromohesperetin 
Triacetate and Silver Acetate-Acetic 

Anhydride1n2 

Received January 16, 1059 

In  an investigation of hesperetin (I) as a potcritial 
synthetic precursor of qiiercctin 4'-monomcthyl 
cthcr, the reaction of the :~-broinohcsperctiii triarc- 
tate (11) of Zemplcii and 130gn,zr4 with silvcr acctate 
in acetic ahhydride, reported to give 3-ucetoxyhcs- 
pcrctiii t r i a c e t a t ~ , ~  was irivcstig:itcd. The prcsciit 
notc reports th:it this reaction lcad5 to diosmctin 
triacctatc (111). 

3-Bromohespcretiii triacetate (11) w:is prepared 
by the general method of Zemplrii and B ~ g r i a r . ~  
The quality of the absolute chloroform used in thcir 
procedure w a h  found to be extraordinarily critical. 
Repeated attempts were made to carry out the re- 
ported syrithcsis of 5-ncctoxyhespcrctiil triacetate 
by reaction of I1 with silver acetate 111 acetic arihy- 
h ide .  Thcrc \\;as obtained, however, in yields up to  
75%, 111, identical with il product obtained from 
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