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f o r  8 h a t  6-10 "C. T h e  mix tu re  was worked up in the usual manner 
to give 16 m g  (9.3%) of2b ( n  = 12, R' = M e )  as an  oil: bp 51.5-53.5 "C 
(0.005 mm, Kugelrohr); IR (neat) 3320 (OH), 1668 (C=C), 1460,1380, 
1015,720 cm-I; 'H NMR (100 MHz) 6 1.32 (br  s, 23, CH2, OH), 1.68 
(s, :3, CH:,), 2.04-2.15 (m, 2, CHz), 4.28-4.54 (m. 1, CHO), 5.18 (d, 1, 
J = 10 Hz, HC=C). Anal.  Calcd for  C1&00: C, 80.61; H, 12.68. 
Found: C, 80.54; H, 12.55. 

( E ) -  and (Z)-3-Methyl-2-cyclopentadecen-l-ones ( l l ) . "  T o  
a stirred suspension of  pyridinium chlorochromate (30 mg, 0.11 mmol )  
in CHzCI? (1 m L )  was added dropwise a solut ion of 2b ( n  = 12, R' = 
Me;  15 mg, 0.063 mmol )  in CH2C12 a t  0-5 "C. The  mixture was stirred 
for 30 min a t  5 "C and for 2 h a t  room temperature and worked up in 
the usual manner t o  give 9.7 m g  (65%) o f  1 1  as an  oil: bp 75.0-78.0 "C 
(0.005 mm, Kugelrohr)  [ l i t . "a  100-105 "C (0.01 mm)];  IR (neat) 3050, 
1685 (C=O), 1617 (C=C) cm-'; 'H NMR (100 MHz) 6 1.30 (br. 22, 
CH2), 2.14 (s, 3, CH:]), 2.28, 2.41 (d, 2, J = 5 Hz, COCHE), 6.17 (br s, 
1, HC=C). 

dl-Muscone." A mix tu re  of 1 1  (7 mg, 0.03 mmol )  and 10% palla- 
dium on charcoal in EtOH (1.5 m L )  was treated w i t h  excess Hg (2 m1J. 
T h e  m ix tu re  was fi l tered, and the f i l t ra te  was concentrated t o  give 
6.8 m g  (97%) of  dl-muscone:'" bp 77.5-79.0 "C (0.005 mm, Kugelrohr) 
[lit.'Ia 100-105 "C (0.01 mm)]; IR (neat) 1715 cm-' (C=O); 'H NMR 
(60 M H z )  d 0.92 id,  3, J = 6 Hz, CH?), 1.29 (br, 23, CH2, CH), 2.00-2.52 
(m. 4, CHz). 

R e g i s t r y  No.-(E)- la  ( n  = 12,  R' = Me) ,  69832-58-2; (Z)- l a  ( n  
= 12, R' = Me) ,  69832-59-3; ( E ) -  l a  ( n  = 9, R' = Me),  69832-60-6; 
( Z ) - l a  ( n  = 9. R' = Me) ,  69832-61-7; l a  ( n  = 4, R1 = n-CsHllj ,  
69832-62-8; l a  in = 2, R1 = fl-&HI:I), 69832-63-9; l b  ( n  = 3, R1 = 
ri-C,jHI1), 69832-64-0; ( E ) -  I C  ( n  = 12, R1 = Me) ,  69832-65-1; (Z)- I C  
( n  = 12, R' = Me),  69832-66-2; ( E ) -  IC ( n  = 9, R' = Me),  69832-67-3; 
( Z l - l c  ( n  = 9, R' = Me) ,  69832-68-4; I C  ( n  = 4, R1 = n-CSHll), 

ri-CGH1:j), 69832-70-8; (E)-2a ( n  = 12, R' = Me),  69832-71-9; (Z)-2a 
(n = 12, R1 = Me),  69832-72-0; (E)-2a ( n  = 9, R1 = Me),  69832-73-1; 
W - 2 a  ( n  = 9, 'R '  = Me),  69832-74-2; 2a ( n  = 4, R' = n-C~Hl l ) ,  
69832-75-3; 2a, ( n  = 3, R' = n-C5H11), 69832-76-4; 2a ( n  = 2, R' = 
n-C,jHl:j), 69832-77-5; (E)-2b ( n  = 12, R' = Me) ,  69832-78-6; (Z)-2b 
( n  = 12, R' = Me),  69832-79-7; (E) -2c  ( n  = 12, R' = Me), 69832-80-0; 
(Z)-2c,  ( n  = 12, R' = Me) ,  69832-81-1; (E)-2c ( n  = 9, R'' = Me) ,  
69882-82-2; (Z).2c,  ( n  = 9, R1 = Me) ,  69832-83-3; 2c ( n  = 3, R1 = 
ti-CsH11), 69832-84-4; 3a ( n  = 12, R2 = Me) ,  52794-21-5; 3a ( n  = 9, 
R2 = Me),  62939-87-1; 3a, ( n  = 4, R2 = Me),  52784-32-4; 3a ( n  = 2, R" 
= Me) ,  10472, 24-9; 3b ( n  = 12, R1 = R2 = Me),  69832-85-5; 3b ( n  = 
9, R1 = R2 = Me) ,  69832-86-6; 3b ( n  = 4, R1 = n-C5Hll, R2 A M e ) ,  
69882-87-7; 3b ( n  = 2, R' = n-C6H1:j, R2 = Me) ,  69832-88-8; 3b ( n  = 
:'I, R' = n-CsH11, R' = Et ) ,  57026-68-3; 4a ( n  = 12,, R' = R2 = Me) ,  
69832-89-9; 4a ( n  = 9, R' = R2 = Me) ,  69832-9h-2; 4a ( n  = 4? R1 = 
n-CsHI1, R2 = Me) ,  69832-91-3; 4a ( n  = 3, R1 = n-C5Hl1, R2 = Et), 
69832-92-4; 4a ( n  = 2, R1 = n-CeHl:j, R2 = Me) ,  69832-93-5; 4b ( n  = 
12,  R1 = R2 = Me) ,  69832-94-6; 4b (n  = 9, R' = R2 = Me),  69832-95-7; 
4b ( n  = 4, R' = n-C5HI~ ,  R2 = Me) ,  69832-96-8; 4b ( n  = 3, R1 = n-  
CsH11, R2 = Et), 69832-97-9; 4b ( n  = 2, R1 = n-CeH18, R2 = Me) ,  
69832-98-0; ( E ) - 5  ( n  = 12,  R1 = M e ) ,  69832-99-1; (Z)-5 ( n  = 12, R' 
= Me) ,  69833-00-7; ( E ) - 5  ( n  = 9, R' = Me),  69833-01-8; ( 2 ) - 5  (n = 
9. R1 = Me) ,  69833-02-9; 5 ( n  = 3. R1 = n-C5Hl1), 6983343-0; 6, 
69833-04-1; 7,69833-05-2; 8a, 65898-58-0; 8b, 69833-06-3; 9, 69833- 

inuscone, 956-82-1. 

69882-69-5; I C  ( n  = 3, R' = n-CSHii), 69855-40-9; I C  ( n  = 2, R' = 

07-4; 10, 69833-08-5; ( E ) -  1 1 ,  58643-70-2; (Z)-  1 1 ,  58643-71-3; di- 
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The  cleavage of 2,3,4,6-tetramethoxybenzaldehyde, 1, with 
aluminum chloride in ether to obtain the 2-hydroxy com- 
pound, 2,' is accompanied by formation of appreciable 
amounts (38%) of a single ethoxy-containing compound. This 
compound is identified as 3. A modification for a high yield 
preparation of pure 2 is described. 

Polymethoxybenzaldehydes with 2-methoxy groups can 
cleave tha t  group selectively with aluminum chloride.?-l 
Reichstein' formed the 2-hydroxy compound 4 from 5 using 
toluene as the solvent, but Robertson,:' finding that  toluene 
cleaved all the methoxy groups, used ether as the solvent. 

T o  monocleave 1 to 2, we tried Robertson's method. The  
cleavage product had a wide melting point range after some 
purification and showed ethoxy peaks in 'H NMR. The sim- 
plicity of the spectra suggested a mixture containing a single 
ethoxy compound in 38% yield. Isolation of the dimethoxy- 
ethoxyhydroxybenzaldehyde, 3. was accomplished via ex- 
traction with 5% sodium carbonate solution. Its identity was 
established by methylation and comparison with known 
ethoxytrimethoxybenzaldehydes. The ethoxy should be either 
in the 3 position (next to the phenol) or the 6 position (next 
to the formyl group). Accordingly, 3-ethoxy-2,4.6-trimethoxy- 
and 6-ethoxy-2,3,4-trimethoxybenzaldehydes, 6 and 7, were 
prepared respectively from the phenols 8 and 9 via ethylation 
to  10 and 11 and formylation to 6 and 7. By increasing the 
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molar ratio of P.lC1:JI from 1.1 to 1 .?-LO, the  amount of 3 
could he increased to  5%. 

To circumvent the ethoxy exchange, the cleavage was run 
in benzene a t  50 "C where yields of pure 2 of up to 84% were 
realized. On refluxing in henzene, about 8% of dicleaved ma- 
terial, 12, was obtained, similar to that  in acetophenones." 
Identification of 12 was from conversion to its methylenedioxy 
derivative. 13. 

Exper imenta l  Sect ion 

Ilelting points were determined on  a 'Thomas-Hoover capillary 
melting point apparatus. Melting and boiling points are uncorrected. 
Nuclear magnetic resonance spectra were recorded at  90 RlHz on  a 
\.xian EM-390 using Me4Si as the internal standard. Infrared spectra 
irere recorded on a Perkin-Elmer AC57, h~licroanalyses were performed 
hy  hl-H-LV L,ahiir.~torie~. Garden City. hlich. 
2-Hydroxy-3,1,6-trimethoxybenzaldehyde ( 2 ) .  To a solution 

of ,51.(i g (0.226 nilili of 1" in 500 ml, of'dry henzene was added 3 3  g 
((I.248 mol)  ofanhvdrous aluniinum chloride. .After being shaken for 
.i min. the mixture \vas heated at 50 " C  tor 7.5 11. Ll'ater. :300 ml,. \vas 
added. and the mi:cture \vas shaken t o  decompose the dark oil. Ll'ater. 
2,,5 I,. henzene. 1 1 . anti I 2  11 hydrtrc,hliiric acid. 1 5  mL. were added. 
and  the mixture \vas stirred irvernight. The clear colored phases were 
beparated. The  aqiec iu i  phase na.: extracted w i t h  ether and henzene. 

I he combined organic phases were extracted six times with l(!O-mL 
~x i r t i ons  of 5 [ ~  sodium hytlroxide solution. Ll'hile lieing stirred and 
c,cioled. the hasic :,olutioni. were acidif'ied with 110 mL of  I 2  hl hy-  
tlrochloric acid. 'l'he t a n  bolids were dissolved in 250 m L  of hot 
inethanol, diluted with 100 mI, ol' hot tvater, and cooled t o  produce 
A ( i . 0  g 1 8 4 ~ c )  o f 2  as yellow rc)ds. nip 1o:i--lO4 " C .  Kecrystallization from 
2,-ir[ methanol/water prcidured light >-ellow thick rods: nip 102..0-102,7 
'( ': I K  (I<Rri  2881i1. 164(i, 16,'Lj cm-I; N M K  tCDCI:{) ci 3.82, :1.89. 3.98 
15 .  :i each. OCH:{ , 5.97 I:, I ,  ArH).  IIi.12 1s. 1. C'HO). 12.27 i s .  1. 
O H ) .  

Anal. ('alcd for ( ' , , , H ~ ~ I . ) - ~ :  C .  56.60: H. 5.70. Found: C, 56.70; H. 
r ~ .  69, 

4,6-Dimethoxy-:3-ethoxy-2-hydroxybenzaldehyde (3) .  T o  a 
hciliiritrn of 11.3 ,o (0.()5 mol) ( i t  1 in 600 mI, of anhydrous ether waa 
added a solutiiin of 9.35 g lO.(i7 mol) of anhydrous aluminum chloride 
i n  15(i ml, of anhydrous ether. l'he >.ellow suspension was shaken for 
,-t miti forming a I)rii\vn oi l .  After standing at room temperature 
c~\,eriiight. the  mixture wa:. ref'luxed 8 h o n  the steamhath. LVater. 50 
mI , ,  !vas added arid then ti I1 hydrochloric acid. 25 ml,. After Iieing 
stirred overnight, the t w t i  clear colored phases Fvere separated. T h e  
aqueous phase wiis extracted five times with ether. 'The combined 
c thereal solutions were extracted eight times with 2,5-niI, portions of 
,-iC, sodium hydroxide solut i c i i i .  The  hasic washeh were acidified with 
1; I1 hydrochloric 53 mI,. producing 8.76 g (8;3(~) ( i f  a mixture of 
2 and 3 containing :i,Y( 3 t f r o m  NYRi. After being dissolved in 500 
in l ,  ( i t '  ether. the  mixture \vas extracted three times with 100-mL 
~xir t ions of 5'; so(liurn carhonate solution. T h e  ethereal phase \vas 
waslied with saturated .alt s~ilution and dried with anhydrous sodium 
suitate. Solvent re,ncival yielded i1.96 g oJ'tan-yellow solids: mp 86-106 

(': ShlK (CIlC'l,i) showed C,7c~ of'3 present. Kecrystallization from 
1 : I  ethanol/water resulted i n  pure 3 RS yellow rods: mp 116.:1-11;.1 

. 4.04 (q. 2.OCHz).  5.99 i s .  I .ArHI .  10.17 
I C .  1. ( ' H O ) .  12.:30 IS .  I .  OHI. 

Anal. (lalcd for I.*,1H,,O-,: ('. 58.40: H.  6.24. Found: C ,  58.36: H. 6.28. 
;Ic.idif'ication of t h e  sodium carlionate ivashes and recrystallization 
111 t h e  solid produc,ed 2 identical i v i t h  that produced in aluniinum 
c~liloiideilienzeiie c,leavapc,. 
2-Ethoxy-l.3,ii-trimethoxybenene ( 1 0 ) .  2.4.6-Trimethoxy- 

l i h e n ~ ~ l . '  reacts w t h  ethyl sulfate and  sodium hydroxide solution 
tcirming colorless rods trom cyclohexane: mp 48.8-49.4 " C ;  IR (KHr)  

1 ~ x 1 ,  :3.80 is .  :I, OC'H:,). :j.Kj ( s ,  6. OCH,j!. 4.00 ( q ,  2 ,  OCH?), 6.19 (s, 2. 
ArHi.  

Anal. Calcd t'or ( ~ j l H l & d :  C,  6 2 . 3 :  H ,  7.60. Found: C. 62.52: H, 
7.47, 
.j-Ethoxy-l,2,3-trimethoxybenzene ( 1  1). Antiaro17 reacts with 

t.t hyl iodide, potassium carhonate. and acetone forming a colorless 
oil: tip 11.1 " C  (1.7 torr): 11% (film) 2850. 1230 cm-I; NMR (CDC1:1) 6 

(y .  2. OCH?), 6.18 (s. 2. ArHI. 

I .  

hIR tCD('I,,i Ci 1.36 i t ,  :3. C'H,j.J = 7.2  Hz) .  

li84O. 12:35, 1225. L21O C I K ' :  NhlR iCDCI,j) d 1.:16 ( t ,  3,  CH:{. J = 7.2 

I .;37 ( t ,  :i. CH:j, J := 7.0 Hzi. :i.80 i s ,  3, OCH:j), 3.83 Is, 6, OCH:3), 3.97 

Anal. Calcd for C]lH1&4: C ,  62.25: H, 7.60. Found: C, 62.46: H, 

:I-Ethoxy-2,4,Ft-trimethoxybenzaldehyde (6 ) .  A Vilsmeier re- 
7.62. 
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ac,ticinb on 10 produced colorless rods from cyclohexane: m p  60.0-60.9 
'(': I13 i K H r )  1670. 1255. 1215 cm-I: NMR iCI)Cl.{) Ci 13:1 ( t .  3, CH,,. 
,/ = 7 H z ) ,  : M Y ,  :{.9:i, 3.94 (s ,  :i each, OCH,{). :i.99 iy ,  2 ,  OCH?). 6.27 
( s ,  I .  A r H ) ,  10,:iO i s ,  1, CHO).  

Anal. Calcd for C I ~ H ~ & :  C, 59.99: H. 6.71. Found: C. 60.11; H,  6.73. 
Also formed from 3 on reaction wi th  methyl sulfate. potassium car- 
Iitrnate and acetone. 
(i-Ethoxy-2,3,1-trimethoxybenzaldehydc ( 7 ) .  A \.-ilsmeier re- 

action on 11  produced trom henzene and then  25"i niethanoliwater 
c~~ilirrless microscopic rods: mp 57.7-58.5 "C: If1 (KBr)  2850, 1680. 
12!50, 1200 cm-I; NMK iCDC1,ji ci 1.47 ( t .  3. CH.,. J = 7 Hz), 3.83 ( s ,  
:i. OCH.J, :i.96 is. 6. OCH:,), 4.12 iq. 2, OCH?).  6.30 (s,  1. ArHi, 10.40 
i s .  1. CHO). 

Anal. Calcd t'or Cl?HI&;,: C ,  59.99; H. 6.71. Found: C .  59.97: H. 
6.75, 

2,3-Dihydroxy-?,6-dimethoxybenzaldehyde (12). The procedure 
for the preparation of 2 was follo\v\.t:d hut the reaction mixture was 
ret'luxed for 8 h. Evaporation of the mother liquors h i m  recrystalli- 
zation left well-formed golden crystals, mp 114-1;37 " C .  Further 
rrystallization from benzene produced rhombahedral yellow plates: 
n ip  147.8-148.3 O C ;  IR (KHri  M 4 0 .  2850, I66(1 cm-I; NMR iCDCl:>) 
i, :1.90, 4.03 i s ,  3 each. OCH:jI. 5.1:3 (s .  1. ;i-OH). 6.09 i s ,  1. ArH) .  10.20 
( 5 .  1. CHOi, 12.25 i s .  1. ?-OH). 

Anal. Calcd t'or C:jHI,O;: C .  54. H.  ,5.09. Fiiund: C. 34.77: H. 
4.99. 

?,ti-Dimethoxy-2,8-methylenedioxybenzaldehyde (13) .  From 
I2 using the procedure of' Honthrone and Cornt'c~rth~ colorless needles 

iKBr') 2880. 277,5, l67<5 cm-I: N M R  
1 each, OCH:j), 5.56 i s ,  2. CHZO?). ,5.$0 

Anal. Calcd for CIIIHlllO:: C ,  57.14: H. 4.80, Found: C. 57.27: H. 

Kegistry No.-1, 410:38-46-4: 2 ,  65162-41-4: 3, 698:32-50-4; ti, 
-71 -7:  10,69832-53-7; 

4.78. 

(i98:32-51-5: 7,69832-52-6: 8,20491-92- 
11, 69832-,54-8; 12,69832-59:  13,698 
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The bioinorganic chemistry of vitamin B12 and related 
molecules, in aqueous and micellar environments, is well 

From a purely chemical point of view, vitamin 
B12s is an extraordinary nucleophile whose participation in 
dechlorination reactions would not be unexpected. I t  is our 
purpose t o  report a novel, vitamin B12,-catalyzed synthesis 
of substituted stilbenes starting with readily available mate- 
rials. 

The  reaction consists essentially of the addition of a 
methanol solution of l,l-dichloro-2,2-his(p-chlorophenyl)- 
ethane, DDD, to  a n  aqueous solution of vitamin B12s under 
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