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Abet-The reaction of 5-arylidene(alkylidene~2,2dimethyl-1,3dioxane-4,&diones (1) (Meldrwn’s acid 
derivatives) with dimethylsulfoxonium methylide gave I-aryl(alkyl) - 6.6 - dimethyl - 4,8 - dioxo - 5.7 - 
dioxaspiro [2.5] octanes (2) which, on treatment with sodium methoxide or ammonium hydroxide, gave 
exclusively E-1-methoxycarboyl-2-aryylcyclopropanecarboxylic acids (4) or Z-l-carbamoyl-2-aryl(alkyl)- 
cyclopropanecarboxylic acids (7), respectively. Compounds, 4, under conditions of Curtius-type reactions, 
yielded Z-methyl I-isocyanate-2-aryl~yclopropanecarbox~la~es (S), while derivatives 7 were treated with 
hypobromite, leading to E-l-methoxycarbonylamino-2-aryl(alkyl~yclopropan~rboxylic acids (8). 

Reaction of compounds 5 and 8 with hydrochloric acid produced the corresponding Z and E I-amino-2- 
aryl(alkyl)-cyclopropanecarboxylic acids hydrochlorides (6). The ‘H-NMR spectral data were analyzed lo 
deduce the stereochemistry of the compounds obtained 

During the last years, increased attention has been paid 
to the synthesis and study of l-aminocyclopropane- 
carboxylic acids. ‘-’ ’ Some ten of these aminoacids 
containing acyclopropane ring have been isolated from 
several microorganisms and higher plants,“*12*13 l- 
aminocyclopropanecarboxylic acid itself being an 
intermediate in the biosynthesis of ethylene, a 
phytohormone that initiates fruit ripening and 
regulates many aspects of plant growth and 
development. ’ 3 Also E- 1 -amino-2ethylcyclopropane- 
carboxylic acid (coronamic acid) is a main constituent 
of coronatine, a toxin produced by Ps. coronoj~iens.‘~ 
However, the biological role of most of these 
compounds is still unknown. 

We have reported the synthesis of Z-1-amino-2- 
arylcyclopropanecarboxylic acids and some of their 
capabilitiesas enzymeinhibitors.3*14*1s A moregeneral 
method to prepare both E and Z compounds for further 
studies was still needed. Here we report a general and 
inexpensive synthetic procedure for both series of 
stereoisomers. 

RESULTS AND DISCUSSION 

Methylene derivatives 1 were prepared according to 
Polansky et ~1.‘~ The reaction of some compounds 1 
with diazomethane has been reported to depend upon 
the temperature. Thus, spiroderivatives 2 were 
obtained at -7O”, while at room temperature 
homologs 3 were the main product. In our hands the 
reaction always yielded mixtures of spiroderivatives 2 
and 3, the ratio varying not only with the temperature, 
but also with the solvent and especially with the nature 
of the substituents bonded to the phenyl group. Thus, 
compounds 1 bearing electron-donor substituents gave 
little or none of the corresponding spiroderivatives 2, 
even at - 70”, while electron-acceptor substituents led 
to better yields of derivatives 2 (Tables 1 and 2). 

In order to avoid these inconveniences we allowed 
methylene derivatives 1 to react with dimethyl sul- 
foxonium methylide as described previously for related 
methylene compounds, I* adding the proper derivative 
1 onto a solution of the ylide in DMF, but we obtained 

only small amounts of spiroderivatives 2. However, 
when the ylide was added onto a stirred solution of the 
corresponding derivative 1 in dry DMF, the reaction 
proceeded smoothly, giving good yields of spirocom- 
pounds 2. Care must be. taken in order to avoid adding 
excess of the reagent, since in those cases considerable 
lowering of the yields were observed. Compounds Zh, j, 
k, which could not be obtained with CH,N,, were 
prepared in this way. Compound II did not give 21, but 
dimer 12 (Experimental). 

Compounds 2 on treatment with NaCH,O gave 
monoesters 4 (Table 3), while reaction with NaN, 
yielded azidoderivatives 9. On the other hand, 
hydrolysis ofcompounds 2 with NH40H led in most of 
the cases to carbamoyl-cyclopropanecarboxylic acids 
(7). However, compound 2b did not give the expected 
7l1, but a mixture of derivatives 1Oh and llb instead. 
Similarly, 2f and 2g gave a mixture of 7f, llf and 7g, 
1Og 1 lg, respectively. 

A possible qualitative explanation of this behavior 
can be laid in terms of Klopman” and Pearson” 
theories on chemical reactivity. As the reaction with 
hard nucleophiles, such as CH& or OH-, is charge- 
controlled, it should take place on the hard 
electrophilic carbonylic carbon, leading exclusively to 
monoesters 4 or diacids, respectively, through C-O 
cleavage, while attack by softer nucleophiles, such as 
N; is frontier-controlled, and it should occur at the soft 
cyclopropane C-l, giving compounds 9, by C-C 
cleavage. The behavior of NH, depends on the 
substitution in the aromatic ring. Thus, with 
compounds 2 bearing electron-acceptor or neutral 
substituents, it behaves like a hard nucleophile, yielding 
amides 7, while with compounds Zh, possessing an 
electron-donor substituent, it seems reasonable to think 
that the strong electrophilic character of the C=O 
center decreases to a situation in which the reaction is 
frontiercontrolled, yielding compounds lob and 
11 II. With compounds 2f and 2g there is an in between 
situation, hence products arising from both C-O and 
C-C cleavages are obtained. 

A Curtius-type treatment” on compounds 4 yielded 
isocyanates 5 (Table 3) which were hydrolyzed to 
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the corresponding Z-l-amino-2-aryl-cyclopropane- aqueous modification oftheprocedure.22 Hydrolysis of 
carboxylic acids 6-Z. carbamates 8 lead to the respective E-l-amino-Z 

Attempts to convert carbamoyl derivatives 7 into the aryl(alkyl)-cyclopropanecarboxylic acids 6-E. 
respective methoxycarbonylamino compounds 8 with 
lead tetraacetate as oxidizing agent were unsuccessful. Stereochemical aspects 
Oxidation with hypobromite gave erratic yields of 8, 1 H-NMR spectral data ofderivatives 4.5 and related 
but finally we obtained good results using a non- compounds are given in Table 3. OMe signals appear at 

Table 1. l-Aryl(alkyl)-6,6dimethyl-4,8dioxo-5,7dioxaspiro C2.53 octanes (2). 

Method (%)’ 
Compound A B m.p. (“)b vi “2 “3 J ix J 13 J 23 r&i, 

2a 26 43 1334’ 2.51 2.65 3.42 -4.7 9.5 9.3 1.71 
2b 76 85 125-6 2.47 2.56 3.71 -4.4 9.4 9.4 1.75 
2e 55 80 161-3 2.51 2.61 3.39 -4.6 9.6 9.3 1.75 
zd 58 78 160-l 2.51 2.60 3.38 -4.9 9.5 9.0 I 
2.e 38 47 16&l 2.53 2.61 3.41 -4.9 9.3 9.1 1.70 
2f 15 65 108-9 2.47 2.58 3.56 -4.2 9.5 9.5 1.74 
21 19 70 154-6 2.51 2.64 3.40 - 4.7 9.7 9.5 1.70 
2h Traces 40 113-S 2.50 2.62 3.40 -4.8 9.5 9.4 1.69 
2i 67 181-3d 2.59 2.68 3.53 -4.9 9.4 9.2 1.75 
Y Traces 66 47-8 2.18 1.94 2.12 -3.4 9.1 8.7 ’ 
2k Traces 19 Dec. 2.51 2.63 3.52 -4.7 9.5 9.2 b 

‘A: CH,N,; B: CH,=SO(CH&. 
b All were recrystallized from EtOAc, with the exception of 2j (hexane). 
c Lit.‘7b m.p. = 134-6”. 
d Lit.“’ m.p. = 183-5”. 
’ Both CH, appeared as a singlet, unless otherwise stated. 
‘Two singlets: 1.70; 1.72. 
*Two doublets (J,,_, = 6.7): 1.00; 1.12. 
sTwo singlets: 1.57; 1.67. 
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Table 2.6.6Dimethyl_4,8dioxo-57dioxaspiro C2.53 octanes (3) 

Comp. Yield(%) m.p.(“)’ Y, v1 vs vq v, J,? J,, J23 J 34 J3, J 4s vcu, 

3a 26 87-8b 2.25 2.09 2.58 2.92 3.20 -3.9 9.2 8.3 9.1 6.1 - 14.5 1.20; 1.68 
3e 44 104-5 2.25 2.07 2.54 2.92 3.16 -3.7 9.0 8.9 8.8 6.1 - 14.6 1.25; 1.68 

: 28 :: 77-8 82-3 68-9 2.25 2.24 2.25 2.09 2.07 2.08 2.56 2.55 2.55 2.97 2.88 2.87 3.13 3.13 3.13 -3.8 -3.9 -3.7 9.4 8.8 9.1 8.8 8.7 8.6 9.0 7.4 9.0 6.6 6.3 6.0 - - - 14.6 14.7 14.8 1.23; 1.36 1.25; ; 1.70 1.67 1.67 
3k 78 16970 2.29 2.11 2.71 3.09 3.23 -3.8 8.8 8.5 8.0 6.5 - 15.3 1.26; 1.67 
31 15 11 l-2 2.25 2.10 2.70 3.07 3.28 - 3.8 8.8 8.6 8.7 5.9 - 15.0 1.07; 1.63 

‘All compounds were recrystallized from EtOAc with the exception of 3h and 31 (EtOAc: hexane). 
b Lit.“* 86’. 

6 = 3.7-3.9 ppm, which is consistent with a 
configuration anti with respect to the aromatic 
ring9.“**’ as shown by values of corresponding 
monoesters L-Z (S = 3.78), 4a-E(6 = 3.25) and diester 
4’a (6 = 3.33 and 3.77) and also by those of isocyanates 
5a-Z (6 = 3.85) and 5a-E (6 = 3.31). 

Compound 8a-E was ester&d (CH,N,) and com- 
pared with its corresponding stereoisomer, obtained 
by treatment of 5a with MeOH (Experimental). 
In each isomer, both OMe groups behave in the 

Table 3. I-Methoxycarbonyl-2-aryl-cyclopropanecarboxylic acids (4), methyl I-isocyanate-2-arylcyclopropanecarboxy- 

way observed in derivatives 4 and 5, -COOMe 
giving values 3.3 when alkcted by the anisotropy 
of the aromatic ring (E-compounds) and 3.7 when not 
(Z-derivatives). NH-COOMe groups, less affected, 
still show values of 3.7 and 3.5, respectively. 

On the other hand, for analogous methyl l- 
acylamino-2-aryl-cyclopropanecarboxylate we have 
deduced’0*23 that protons with synconfiguration to the 
-NHCO- group appear upfield to protons with anti 
configuration, which also holds for compounds 8, 

Comp. 

lams (5) and related compounds 

u1 

us : 
%k 

coocn~ 

R * R’ 

R Isom Yield m.p.0’ VI vz vs JIZ J,, J,, kCH, 

4a 
4a 
Ya 
4b 
4e 
4d 
4e 
4f 

4g 
4b 
4i 
!5a 
L 
sb 
Se 
Sd 
Se 

L 
Sb 

R = Ph 
R = Ph 

COOH 
COOH 

COOMe 
COOH 
COOH 
COOH 
COOH 
COOH 
COOH 
COOH 
COOH 
NC0 
NC0 
NC0 
NC0 
NC0 
NC0 
NC0 
NC0 
NC0 

NH-COOMe 
NH-COOMe 

E 
Z 

E 
E 
E 
E 
E 
E 
E 
E 
Z 
Eb 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
E 
Z 

80 
-. 
- 
85 
85 
75 
97 
65 
80 
80 
78 
58 
- 
55 
70 
75 
78 
45 
60 
55 

73-5 2.01 2.35 3.29 

sP 2.40 2.31 3.41 

13% 
1.72 2.18 3.22 
2.28 2.52 3.33 

8?8 
2.06 2.36 3.25 
2.05 2.32 3.25 

7:80 
2.15 2.42 3.28 
2.08 2.43 3.19 

87-8 2.17 2.47 3.29 
73-5 2.02 2.33 3.23 

128-30 2.19 2.43 3.37 

sP 1.96 1.60 2.94 

sP 2.28 1.70 2.94 

sP 2.00 1.60 3.02 
1.97 1.58 2.89 

9z 1.95 1.54 2.87 

sP 1.98 1.57 2.91 

sP 1.97 1.63 2.85 

sP 1.93 1.57 2.89 

sP 1.92 1.53 2.87 

sP 2.19 1.61 2.88 

sP 2.10 1.71 2.93 

-5.0 9.4 8.6 3.78 
-4.7 8.8 9.5 3.25 
-5.2 9.2 8.2 3.33 ; 3.37 
-4.8 9.4 9.2 3.90 
-4.8 9.5 8.7 3.82 
-5.1 9.4 8.5 3.80 
-4.9 9.7 8.8 3.71 
-4.7 9.4 8.8 3.82 
-4.8 9.5 8.9 3.85 
-4.9 9.5 8.5 3.74’ 
-5.1 9.5 8.7 3.68 
- 5.7 9.9 8.3 3.85 
- 5.3 8.2 9.4 3.31 
- 5.6 9.8 8.4 3.89 
-5.8 10.1 8.3 3.85 
-5.7 10.0 8.2 3.82 
-5.8 10.1 8.3 3.83 
-5.8 10.0 8.3 3.86 
- 5.6 9.9 8.3 3.82 
-5.7 10.1 8.2 3.79’ 
-5.5 8.5 9.6 3.32’ 
-5.8 9.7 8.2 3.73’ 

‘All solid compounds were rezrystallixed from MeOH-H,O, with the exception of 5d (cyclohexane). 
‘Obtained from 4&(Z). 
’ Interchangeable with peak at 3.80 (s, CH,O-Ph). 
d Additional peak at 3.73 (s, NH-COOCC,). 
‘Additional peak at 3.56 (s, NH-COOCH,). 
sp = syrup. 
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+lactam). ‘H-NMR (DMSOd,): 2.02 (m, lH, gem., J,, = 
-12.?,J,, = 10.4,JIl = 8SHz),265(m,lH,gem.,J,, = 8.9, 
Jz4 = 6.9 Hz), 3.41 (m. IH,, HC-C=O), 3.78 (s, 3H, CH,O), 
4.57 (m. lH,, HC-N), ca 7.0 (m, 2H arom.), ca 7.3 (m, 2H 
arom.), ca 8.3 (broad, INH). From the mother liquors a small 
amount of an additional compound was further isolated. As 
above it was shown to be a mixture of 10b and lib and the 
spectrum of the latter was analyzed by subtraction of the 
former. ‘H-NMR (DMSOI,): 2.03 (m. lH, gem., Jr2 = 
- 13.1, J,3 = 9.4, Jr, = 5.7 Hz), 2.66 (m, lH, gem., Jz3 = 5.4, 
Jz4 = 7.8 I-Ix), 3.34 (m, lH,, HC-C=O), 3.78 (s, 3H, CH,O), 
4.73 (m, lH,, HC-N), ca 7.0 (m, 2H arom.), co 7.3 (m, 2H 
arom.), ca 8.4 (broad, INH). 

5 - (2 - Azido - 2 - arylethyl) - 2,2 - dimethyl - 1,3 - dioxane - 4.6 - 
diones (9) 

General procedure. On a cooled soln of NaN, (0.33 g, 5 
mmol) in H,O (5 ml), a soln of the appropriate compound 2 
(5 mmol)in dioxane(ltkl5 ml) wasaddeddropwise with stirr- 
ing. The reaction was allowed to proceed for 4560 min and 
the solvent was then eliminated in vacua. The residual salt 
was dissolved in H,O and acidified (1 N HCI) with cooling 
to pH zz 2. The following azides were obtained : 

5 - (2 - Arid0 - 2 - phenylethyl) - 2.2 - dimethyl - 1.3 - dioxane - 
4,6 - dione (9a): White needles (87%) m.p. =70-2” (dioxane). 
(Found: C. 58.42: H. 5.35: N. 14.76. Calc for C,,H, <N,OI: 
C, 58.12; ‘H, 5.22;. N, i4.52%.) IR (cmI):‘-21;8 ;N;), 
1795+ 1746 (C=O). ‘H-NMR (Cl&D): 1.78 (s, 3H, CH,), 
l.81(s,3H,CH3),2.30(m,lH,gem.,J,,= -14.l,J,s=7.7, 
J,, = 5.3 Hz), 2.62 (m, lH,. J,, = . , 3 9 Jz4 = 10.6 Hz), 3.70 
(m, lH3), 5.06 (m, lH.+), 7.42 (s, 5H arom.). 

5-[2-Azido-2(4-methoxyphenyt)-ethyfJ-2,2-dimethyl-l,3- 
dioxane - 4.6 - dione (%I): White needles (78%) m.p. = 91-2” 
(cyclohexane). (Found : C, 56.63 ; H, 5.36; N, 12.90. Calc for 
C,,H,,N3O,:C,56.43;H,5.33;N,l3.l7%.)IR(cn-’):2lO6 
(N,), 1803 + 1753 (C=O). ‘H-NMR (Cl,CD): 1.77 (s, 3H, 
CH,), l.79(s,3H,CH3),2.30(m,1H,,J,, = -14.7.J,, = 7.4, 
J,, = 5.1 Hz), 2.62 (s, IH,, J,, = 4.4, Jz4 = 9.4 Hz), 3.68 (m, 
lH,),3.81(~,3H,CH,O),5.00(m,lH,),ca6.9(2Harom.)ca7.3 
(2H arom.). 

5 - [2- Azido- 2 -(4- nitropheny[)-ethylI - 2,2-dimefhyl- 1,3 - 

dioxane - 4,6 - dione (9i): White needles (80”/,) m.p. = 1157” 
(EtOH). (Found: C, 50.38; H, 4.33; N, 16.93. Calc for 
C,~H,,N,O,:C,50.30;H,4.19;N, 16.77%.)IR(cm-I):2110 
(No), 1802+ 1753 (C=O). ‘H-NMR (Cl&D): 1.78 (s, 3H, 
CH,),l.85(s,3H,CH3).2.31(m,lH,,J,,= -14.2,J,s=8.4, 
J,., = 4.7Hz),2.61 (m, lH,,J,, = 3.2,Jz4 = 10.8 Hz), 3.81 (m, 
lH,), 5.09 (m. lH& co 7.6 (2H arom.), co 8.3 (2H arom.). 

2 - Methyl 1 - isocyanate - 2 - arylcyclopropanecarboxylates (5) 
General procedure. The proper compound 4 (12 mmol) was 

suspended in acetone (45 ml) and H,O (3.5 ml). The mixture 
was cooled (ice bath) and Et,N (1.3 g, 13 mmol) was added. 
Ethylchloroformate(l.6g, 15mmol)in acetone(5 ml)was then 
added dropwise with stirring. After 30 min. a soln of NaN, 
(1.2 g, 18 mmol) in Hz0 (4 ml) was added dropwise. The soln 
was then stirred for 1 hr, poured into ice water (150 ml) and 
extracted with ether (4 x 40 ml). The ethereal soln was dried 
(MgSO+) and the solvent removed in sucuo to give an oil (acyl 
azide), which was dissolved in dry toluene (25 ml) and heated 
on a steam bath for 2-3 hr (N2 evolved), and the solvent 
removed in vacrw to give the corresponding isocyanate 5 
(Table 3), which was used in the following steps without any 
further purification. 

E - 1 - Methoxycarbonylamino - 2 - aryl(alky[) - 
cyclopropanecarboxylic acids (8) 

The corresponding derivative 7 (5 mmol) and Br, (1.2 g, 
7.5 mmol) in MeOH (20 ml) were stirred for 30-45 min. A soln 
of NaMeO (from 0.6 g of Na and 20 ml of MeOH) was then 
added. After 1 hr ofstirring, the soln was refluxed for 14 hr, the 
solvent was removed in uactw, the residual solid treated with 
H,O (10 ml) and acidified (1M HCI) with cooling to give the 
corresponding compound 8 (Table 4). All attempts to convert 
7b and 7i into the respective IIh and &Ii were unfruitful, the 
starting material being recovered unchanged. 

Methyl 1 - methoxycarbonylamino - 2 - phenyl - 
cyclopropanecarboxylates 

E-Stereoisomer. It was obtained by reaction of & (100 mg) 
with ethereal CH,N,. 

Table 4. Cyclopropanecarboxylic acids 7 and 8. 

u1 

“3 

Comp. R’ m.p. (“) Yield (%) Recryst. solv. vt vt “3 Jiz J13 

7a 
m 
7c 
7d 
7e 
7f 
7g 
7i 

CONH, 
CONH, 
CONH, 
CONH, 
CONHl 
CONH, 
CONH, 
CONH, 
CONH, 

NH-COOMe 
NH-COOMe 
NH-COOMe 
NH-COOMe 
NH-COOMe 
NH-COOMe 
NH-COOMe 

191-2 
1934 
182-3 
206-8 
1967 
195-6 
198-9 
1668 
1767 
179-80 
15@2 
230-2 
184-6 
177-9 
201-3 
1445 

72 
58 
83 
73 
95 
27 
46 
91 
89 
62 
78 
67 
58 
32 
67 
50 

Hz0 
Hz0 
Hz0 

EtOH-H,O 
EtOH-H,O 

Hz0 
EtOH-H,O 

EtOH 
Hz0 
H,O 
H;O 
Hz0 

MeOH-H,O 
Hz0 

MeOH-H,O 
Hz0 

1.75 2.04 2.98 -4.4 9.1 
1.90 2.16 3.00 -4.4 9.2 
1.74 2.04 3.00 -4.5 9.1 
1.78 2.05 2.99 -4.5 9.0 
1.79 2.05 3.00 -4.5 9.2 
1.81 2.15 2.91 -4.2 9.2 
1.74 2.01 2.92 -4.2 9.2 
1.81 2.13 3.14 -4.7 9.2 

b 

1.40 1.99 2.72 -5.3 9.6 
1.44 2.00 2.72 -5.2 9.5 
1.44 1.98 2.70 -5.1 9.6 
1.42 1.98 2.70 -5.2 9.7 
1.40 2.04 2.62 -5.1 9.6 
1.36 1.96 2.66 -5.2 9.6 

b 

J 23 bCH, 

8.1 - 
8.3 - 
8.0 - 
8.2 - 
8.1 - 
8.1 - 
8.1 - 
8.1 - 

8.5 3.58 
8.5 3.58 
8.6 3.58 
8.4 3.58 
8.4 3.60 
8.5 3.55 

3.53 

‘All compounds were registered in DMSOd6. 
‘The spectrum could not be analyzed. 
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Table 5. I-Aminocyclopropanerboxylic acids hydrochlorides (6). 

n1 

H3 : coon 

R %k na NHj*CP 

Comp. Conf. m.p. (d) 0’ Yield (%) v! v2 v3 J 12 J 13 JZ, 

6a 
6a 
6IJ 
6c 

2 
64 
6e 
6e 
6f 

!! 
6i 

Z 
E 
Z 
Z 
E 

204-S 
21 l-3 
207-8 
188-90 
219-21 
205-7 
230-2 
215-6 
2146 
200-I 
227-8 
2@&2 
197-9 
228-30 

66 2.09 1.95 3.34 -7.1 
47 2.20 1.95 3.18 - 6.9 
73 2.17 1.96 3.21 -7.1 
70 2.09 1.93 3.27 -7.1 
41 2.20 1.98 3.16 -7.2 
54 2.07 1.89 3.25 -6.8 
67 2.19 1.96 3.15 -7.1 
76 2.10 I .94 3.27 -7.0 
49 2.16 1.93 3.12 - 7.0 
64 2.18 2.05 3.11 -7.2 
51 2.20 1.95 3.04 - 6.9 
56 2.05 1.91 3.23 -7.0 
57 2.06 1.90 3.22 -7.0 
67 

10.1 8.2 
8.5 10.3 

10.0 8.7 
10.0 8.3 
8.7 10.7 
9.6 8.3 
8.8 10.5 
9.7 8.6 
8.7 10.4 

10.6 8.4 
8.8 10.3 

10.0 8.3 
10.0 8.4 

‘All the aminoacids were recrystallized from absol. EtOH-Et,O. 
b Spectra registered for solution in D20 (DDS as standard). Compound 6j could not be analyzed. 

Z-Steroisomer. Part of the acyl azide (200 mg) obtained 
from 40 was dissolved in absol. MeOH instead of toluene, and 
was heated on a steam bath for 2 hr. The solvent was then 
removed in vacua to syrupy title compound (Table 3). 

Z - 1 - Amino - 2 - aryl - cyclopropanecarboxylic acids 
hydrochlorides (6-Z) 

General procedure A. The appropriate compound 8 
(3 mm00 in NaOH-EtOH (0.75 K in 40 ml) was refluxed for 
i4 hr. thk solvent removed k vu&o and thd residual salt dis- 
solved in H,O (10 ml), acidified (1 M HCI) and evaporated in 
vucuo to drynas. The solid was extracted with boiling absol 
EtOH (4x 10 ml), and the EtOH removed in vacua to the 
corresponding hydrochloride, which was recrystallized from 
absol EtOH-Et,O. 

General procedure B. The corresponding derivative 8 
(3 mmol) was refluxed for 48 hr with cone HCl(15 ml) and 
HOAc (IOml). The solvent was then removed in vucuo, and the 
hydrochloride recrystallized as above. 

E - 1 - Amino - 2 - aryl(alkyf) - cyclopropanecarboxylic acids 
hydrochlorides (6-E) 

General procedure. The appropriate isocyanate 5 (3 mmol) 
wasrefluxedfor8-9hrin6 M HCl(15ml).Thesoln wasfiltered 
and evaporated in vacua to give the corresponding 
hydrochloride, recrystallized as above. 

The compounds obtained by any of these procedures are 
shown in Table 5. 

Compound 6j-E gave “C-NMR (DMSOd,): 17.78 CH,), 
21.65 and 21.95 (2 CH,), 25.82 CH). 34.23 CH), 37.59 

169.85 COOH). 
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