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Ahdrad--A method is described. inbolvinn an JCYI anion cquwaknt. for he prcparalwn of dcoxyknroins thal are 
inaccessible hy the more usual melhods _ 

Although several different methods exist for the prepara- 

tion of deoxybenzoins,‘” none of them is satisfactory for 

unsymmetrically substituted derivatives in which the 

aromatic rings carry OH. GMe or methylenedioxy groups. 
Indeed. deoxybenzoins which carry ;I phenolic hydroxyl 

group in one ring and a methylencdioxy group in the other 
do not seem to have been described. Recently in 

connection with some syntheses in the pavine,‘ 

isopavine’.‘* and protoberberinc”” groups of alkaloids, 

we required some dcoxybenroins as starting materials. 
and we have examined several methods of obtaining 
them.” One method that was developed”’ involves the 
alkylation of a symmetrically suhstitutcd Schiff hu, e.g. 

1, with the benzyl chloride in the presence of NaHlDMF. 

followed by hydrolysis. This procedure may be regarded 
as involving an acyl carbanion equivalent.” 

1 

However. we were attracted to the work of Hauxr ef 

al. ” in which it was shown that anions cirn be formed 
from n-;rminonitriles (2. .Ar - C&H.: R, .. R: - Me) with 

KNH: in liquid ammonia. then alkylatcd and hydrolysed 
to ketones (Scheme I) The alkylatcd o -nminonitriles 3 

were isolated in some cases and a brief examination was 
made of the enamincs 4. derived from 3 by thermolysis. 
Acid hydrolysis of 3 or 4 gave good ovcr.tll yields of 

ketones 5. Although Hauur suggested that the method 
showed promise as a route to dcoxybenroins. no further 
work seems to have been done in this direction. Kirby et 

al.” have found that the anion can be conveniently 

gcnerdted from (2. RI - R: = -CH:CH:OCH:CHr) with 
NaH/DMF and they prepared some dcuterated aldehydes. 
The anion from (2. Ar = 3pyridyl; RI + R: = 
CHJLH:OCH:CH,-) has been added to acrylonitrile” as 
the key step in a new synthesis of myosmine. A brief 

review of the preparation and some properties of 
Q -aminonitriles appeared recently .I’ Although Seebach” 
recognised a -aminonitriles as potential acyl carbanion 
equivalents. he felt that they do not fulfil the desirabk 
criteria that he listed. Stork and Maldonado’* have listed 
the advantages of protected cyanohydrins of the type 7 as 
acyl anion equivalents in the preparation of aliphatic 
ketones: derivatives of the type 8 have also been used.” 

Our method for the preparation of dcoxybenroins is 
essentially that summariscd in Scheme I. although it is 
better to generate the anion from 2 with NaH/DMF. 

NR,R: 

4 

NR,R: 

ArdH CH:Rq 

6 Scheme I 

Several a-aminonitriles were examined (Table I), and 
high overall yields of deoxybenzoins (Table 3) were 

reahsed in one isolated step from 2. Only on one occa- 

sion was the alkylated aminonitrile (3. Ar = 3,4- 

methylenedioxyphenyl; R, = R: = Et; R, - 3&di- 

methoxyphenyl) isolated and chardcterised. Usually it 

CN ,OEt 
CN 

R-C-OCH 

H 
‘Me 

7 8 

was hydrolysed directly with dilute mineral acid, or was 

converted into the enamine 4 during removal of DMF, and 
this was hydrolyxd in sifu to the ketone. We have 
established that the morpholinonitriles (2, R, t R: 7 

-CH:CHOCH:CHr) offer no advantage over the N.N- 
diethylamino derivatives (2, R, = R, = Et). II is apparent 
from the Tables that the character of RI can be varied 
over wide limits, and that heterocyclic aldchydes as well 
as aromatic ones can be utilised. The deoxybenzoin (5, 
Ar = 3.4dimethoxyphenyl; R, 7 a-pyridyl) was prepared 
originallyU in much lower yields from a-picolyllithium 
and 3.4dimetboxybensonitrik. Deoxybenzoins contain- 
ing phenolic hydroxyl groups arc best prepared through 
their O-benzyl ethers. Debenzylation can be achieved 
catalytically in high yield without reducing the ketone 
carbonyl group. 
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Irn. S. F. I)mE d a./. 

In the alkaloid syntheses referred IO.‘~‘.” the deox- 
ybemoin is condensed with aminoacetal to give. after 
reduction and N-methylation. the substituted ben- 
zylaminoacetals 9. A far superior method for obtaining 9 
involves the use of N-mcthylaminoacetal as the xcon- 
dary base in the formation of the a-aminonitriles 2 

Me0 

9 

(Scheme I) then trapping the enamine 4 by reduction with 
NaBIL instead of subjecting it to acid hydrolysis.* 

e.xxmwmAl. 

Mps are uncorrcctcd. UV data refer IO 9SR EIDH solns and 
absorption maxima are exmssed in nm. IR spcclra were 

measured as Nujol mulls unkss othcrwisc slated and absorption 
maxima are cxprcsscd in cm ‘_ SMR spcc~ra were deIcrmincd aI 

60 MHz and chcmkal shifts are expressed as ppm downfield from 
internal TMS. Mass spectra were measured with an AEI MS I! 

instrumcnl. 
Pnpararion of rhe a-ominonifriles 2 [Tab& I]. The aldehydc 

(0.05 moks) in a minimum of MeOH was added over I h IO a soln 

of rhc amine hydrochloride (0% m&s) ami NaCN (0% moles) in 
H,D (IO ml). The soln was stirred at W’ for 4 h. quenched with 
Hz0 (200 ml) and extracted Into ether (4 x 50 ml). The combined 
e&r extracts were washed wiIh H,O I4 x Mml). saIura@J 
sodium mctabisulphite soln (4 x 2U ml) and H,D (2 x 20 ml). After 
drying (MgSO,) the erhcr ex~racIs were cvapora~cd IO afford the 
a-aminonirriks 2 as pak yellow oils. (NB: The bcnzyl erhcrs of 

vanillin and isovardllin arc insolubk in aqueous sodium 

mcIabisulphiIe solnl. 
The IR spectra of 1hc repoflcd o-aminonnriks show weak GN 

absorprion in the re&n of 223Ocm-‘. and rhc mass specrra of 2 
are consisIcnI with ~hc aminonirrilc s~ruc~um. The molecular ions 

are evident in rhc mass spectra. and a facik loss of the amine 
fun&n is a prcdominam feature. For typical UV. mass and NMR 
spccrral dara refer IO a . cyano . N.N - dicIhyl 3. henrylox) .4 . 
meIhoxybcnzylaminc. A,. (e,.) 232 (10,ooo). 2RI (3.340). 311 

(900): mass m/c 324 (M’) [165?]. 2.52 [24%]. 242 [‘+%I. 207 [U%]. 
91 [IfJO%]; NMR (CDCI,). 76-6.8 complex IS] (aromaric Hl; 518 s 
[?]IPhCH,Ol;49Os [I](ArCHCNl; 3tI9sI3] ArDClj,); 2.59q 121 
J = 7Hz; and 2.50 q (21 J = 7Hr IS-CH,CH,l,); I.02 I 16) J 7 7Hz 

INCH,CH,l. 
Preparation of fhc dcoxybcnroins S [Tab/r 21. S&urn hydride 

(60% suspension in cit. 0.02 moks NaHl was washed with pcIrol 
and suspended in dry DMF (IOml). under N, A soln of the 
aminomIrik (2). (0415 molts) in dry DMF (20 ml) was ad&d The 

rcsuhing red suspension was s~irrcd under Nr aI RT for I h and the 
approprialc bcnryl chloride tO.Ol! moles) added over a furIhcr I h. 
After stirring overnighI. rhc excess NaH was destroyed with 
McDH (5 ml) and Ihc solvcnr rcmovcd under I mm pressure aI 90’. 
ova 6 h. The resulling red 011 was sIirrcd in 6N HCI for 16 h. and 
cxtracrcd inIo CHCI, (3 x 30 ml). The combined cx~ractr wcrc 
washed (HID). dried (MgSO,) and evaporarcd IO kavc an oil. In 
each case Ihc dcoxybcnzoin crysralliscd on rrituralion with crhcr. 
The samples were rccrysralliud from cirher M&H or EIOH. 

4-H,~~xy-3~mnhoxyphmyl-3.4-mahyl~ed~xy~:~~ kcrone. 
A solution of 4-bcnzyloxy-3~~Ihoxyphenyl~3~.4’~meIhyl~ 
cncdioxybcnryl LeIonc (19Omgl in 95% EtOH (5Omll was 
hydrogenated over IoLk PdlC aI RT and aImosphcric pressure for 
I.5 h. Removal of the caralysr and solvent afforded the required 
kcrooc (I!Cmg; R7%) m.p. 132-133” from cIhcr/cIhanol. NMR 
ICDCl,l 7 76.72 complex[6] IaromaIic Hl, 5-90 s It! COCl$OL 
6.1-5,s broad s (OH. removed by D:Ol. 4.10 s [2] IArCH,COl; 

3.88 s [3] IArOClj,); Y, 3400 broad, 1672.14%. 1268.1253.I162; 

AM8 IO 233 Il9,~l. 287 Il3.ooO). 310 sh IlO.040); A, tt) 

EtOHlNaDH 250 IlO.ooOl. 293 I6,36@).355 (26,aw)): mass m/r 2% 
(M-1 llO%l. 151 1lC0%1. I35 ll14El. IFound: C. 66.9; H. 5.1. 
C,.HHI;O, r~quircs~ C. 67.1; H,i.PLk). 

o . Cyano . a . (3.4 . dim&oxylmuyl) . N.N . diethyl - 3.4 . 
merh.yfcnedioxybmrylominr 0. Ar = 3.4methykncdioxy; R, = 
R, = EI; R, - 3.4dimethoxy). NaH (066 g. 60% suspension in oil. 
16.5 mmoks) was washed with pcrrol ad mpmdd in dry DMF 
(50ml). To Ihis was added N.N . dicIhyl - a . cyan0 - 3.4 . 
merhylencdioxy bcnzylamme (3.50, I! mmoksl in DMF. AfIcr 
stirring for I6 h. and removal of the solvenI, Ihe red oil was stirred 

for 2 h in dichbrornmhanc (100 ml) and ?N HCI tlOOml). The 
organic phase was washed wiIh aqueous NaHCO, I5Otnll. HrO 
and dried (MgSO,). Ihcn evaporarcd. Trituration from eIhcr 
afforded the IiIlc compound Il.6lg. 28%) m.p. 127-9’ NMR 
(CDCI,) ?.Orn[ I] (aromatic Hl. 6,7S-6.95 complexl?] 

I2 x aromatic H). 6.?0 d [ I ] J = 8.S Hz (aromatic H). 647 d of d 1 I] 
J c 2 Hz and J = g.5 Hz IC.H on vera~rvll. 6.17 d III J = 2 Hz. 

ICrH on vcralryll. 5.93 s [Z~&,O). 3gO s 131 (A&Q,). 3.63 
s 131 fArOCH,l. 3.49 d [I] J = I3 Hz IArCH( 2.82 d II] J - I3 
Hz IArCH( 2.80 q 121 J = 7.C HZ I-CH,CH,). 2.77 q (21 
J = 7.5 Hr (CH,CH,). I.14 I 161 J = 7.5 Hz (2 x -CH,CH,); Y, 

KHBr,) 2RM. 2795. 945 (Found: C. 68.9. H. 6.85; N. 7.5. 
C,,H&O, requires C. 69.1; H. 6.85; N. ?.3%). 

Funher acid IrcaImcnI of Ihis material (IX38g) in dich 

bromethane (5Oml) and 2N HCI I50 ml) for 48 h atforded 

3.4mcIhykncdioxyphcnyl 3.4dimcthoxyberuyl keronc IO.24 g; 
80%) m.p. ll~lllO. 

Thr knzyl chlorides were prepared by IrcaIing rhe corrcspood- 
ing bcnzyl alcohols wiIh excess of SOCI, in CHCI,.” 
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