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Abstrace: Azindine-2-carboxylates were prepared from the reaction of hexahydro-1,3,5-iriazines or N-
methoxymethyianilines with alkyl diazoacetaies in the presence of Lewis acid cataiyst in high yieid.
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INTRODUCTION
A series of our previous reports shows that N-methylenecamine equivalents could be generated in situ from

hexahydro-1,3,5-triazines (1) or N-methoxymethylamines (2) in the presence of Lewis acid and reacted with
various nucleophiles for the synthesis of noble aminomethylated products. 1,2
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We apply this synthetic method to prepare aziridine-2-carboxylates (3), from the reaction of N-
methyleneamine equivalents with alkyl diazoacetates as nucleophlles.3 Aziridine-2-carboxylates attract great
attentions as useful building biocks for the synthesis of a- and B-amino esters, B-lactams and alkaloids.* A few
methods for aziridine synthesis were reported based on three different approaches as shown in Scheme 2, i)
nucleophilic displacement of nitrogen with removal of the leaving group at a-position, ii) 1,2-addition of
nitrogen to olefins® and iii) 1,2-addition of carbon to imines’. All three approaches will allow to yield products
in certain degree of stereoselectivity. Only two methods ii and iii are available for the catalytic version of the
reaction. However catalytic efficacy and applicability is quite limited until now. Therefore catalytic version of

the reaction is essential for the future development toward efficient and stercosclective synthesis of aziridine.
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intermediate from alkyl diazoacetate that gave self-adducts of maleate and fumaratc as by-products. Therefore
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€xcossive use of aikyl diazoaceiaic and the removai of seif-adducis are required for the reaction. However,
Lewis acid catalysts with the generation of N-methylencamine equivalents can give a way to overcome those
limitations.

\\
iii \“‘N + C<
Scheme 2
In ﬂnu naner wa daccriha the affastive cvmthacic af nqiﬂtiinn_")_nnrl'\nvulnlm 2\ fram the reacstion af havahudm
Wl TV W WAL LY RV W AL Y W ‘)J ERREEWATALY WA UL ANSRLAN T AT ﬂ ALV WT ‘-” ALWSBAL iAW L WEMWLAWFAR WX llvﬂml]wT
12 O 1Y e l ) JEpuy Rpupummpe—grs hps P4 }IPOIN 1, ) Qary T | R B b e Y ALT nerins cmad e
I,J,J-ulwm \l) W IV=HIGUTVA YIDIVULY IGTHIRICS \L’ il alRyl u d-wa wt" lll ulU Pl“cllw Ul LLCWId aviu a
catalyst in high yield.
DMECETY O AR MICANTICOTNNT
REOJOULLIEO AILINYE IOV UOOIVILY

Our earlier studies enable formation of N-methyleneamine equivalents shown in the bracket of Scheme 1
from hexahydro-1,3,5-triazines (1) or N-methoxymethylanilines (2). The adduct of N-methyleneamine
equivalents with the nucleophile of alkyl diazoacctatc was formed as 5. Then the nucleophilic nitrogen of amine
pushed N out as the leaving group with the formation of threc membered ring to give aziridines. Trials to trap
the intermediate 5 were not succeeded with maleate or other Michael acceptor before releasing nitrogen to form
aziridine ring. The initial adduct scems quite reactive toward intramolecular cyclization instead of any further

intarmaolacular addition Thic overall reaction to malrp aziridine nno can be classified as the nafhwav iii in
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Scheme 2 when we consider the condensation of formaldehyde imine equivalent with carbon nucleophile.

However, the mlermoawcy of 5 and the releabmg of N7 from the initial adduct 1S qﬂuc similar io the pauiway i.
Therefore this reaction is quite unique and distinctive from other methods from the synthetic point of view.$
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yiclds respectively. 3-Amino-2-chloropropionate was originated from the metal catalyzed ring opening reaction
of aziridine. This was confirmed that the isolated product of N-phenylaziridine-2-carboxylate (3) was converted
to 4 in good yield with TiCly. This type of ring opening reactions was succeeded with MgBr2.9
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Tabie 1. Reactions of 1,3,5-trisubstituted hexahydro-1,3,5-triazine (1) or N-methoxymethyianilines (2)
with alkyl diazoacetate in the presence of Lewis Acid.

Substrate  R! R? LewisAcid mol% T/'C Time(h) Yield(%)?

1a Ph Et  TiCl 20 78 0.2 21 (62)

1a P Et  SnCly 20 78 02 80 (5P

1a Fh Me o>nCly PAY -/8 0.2 806

1a Ph Et  AICh 20 78 03 64 (20

la Ph Et  BF3OEf 20 -78 03 58

Ib  2-CH3-CeéHy  Et  SnCly 20 -78 376

Ic 2-CH3O0-C¢Hs Et  SnCly 20 -78 3 50

1d 25Ch-CéH3 Bt SnCl 20 -78 3 62

le 4-F-CgHs Et  SnCly 20 -78 3 82

R-1f (R)}Ph(CH3)CH Et  SnCly 100 -15 3 71 (67:33)¢
R-1f (R)PHCH3)CH Et  AIChH 100 -15 3 47  (59:41)¢
R-1f (R)}PHCH3)CH Et BF3OE; 100 -15 3 74 (60:40)°
R-1f (R-PR(CH3)CH Et  SnCly 20 -15 3 67 (64:36)
R-1f (R)-PR(CH3)CH Me SnCly 100 -15 3 71 (61:39)F
R-1f (R)}PKHCH3)CH Me BF3OEt; 100 -15 3 87  (55:45)¢
R-1f (R}-PR(CH3)CH t-Bu SnCly 100 -15 3 57  (76:24)
R-1f (R)}-PhCH3)CH tBu BF3-OE; 100 -15 3 59  (69:31)
2a Ph Et  SnCly 20 -78 0.2 58 (340

2a Ph Et  BF3-OEn 20 -15 02 84

2b  2-CH3-CgHa Et  SnCl 20 -78 3 49 (38)P

2b  2-CH3-CgHy Et  BF3-0Ef 20 -15 3 78

2¢ 2-CH30-CéHy Et  SnCly 20 -78 3 68

2¢ 2-CHj Et  BF;OEh 20 -15 3 74

2d  2,5-Cl-CeH3 Et  SnCls 20 -78 3 66

a. Yield of isolated pure product. b. The yield of 4. c. Diastereomeric ratio of syn and anti.

Among Lewis acids we tested SnCly was the best for the preparation of diverse N-arylaziridine-2-
carboxylates. BF3-OEt; was also equally effective catalyst for 1a. The reaction with 20 mol% of SnCls as a
catalyst was quite successful for the starting 1,3,5-triphenylhexahydro-1,3,5-triazine with diverse substituents
of 2-Me (1b), 2-OMe (1¢), 2,5-Cl (1d) and 4-F (1e) on the benzene ring. The same reactions from the chiral
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his substrate showed lwwvvly
lower reactivity compared to 1 not to be reacted at -78°C. Therefore we elevated the reaction temperature to
-15°C. The preference of the Lewis acid to SnCiy for the best resuit was the same as others. A littie better yieid
without change of diastereomeric ratio was obtained with one mole equivalent of SnCl4. The ratio depends on
the R2 measured by either isolation of each diastereomer by flash column chromatography or by 'H NMR. The
stereochemistry was determined by comparison of the spectral data reported in the literature.5¢ When we used
methyl or ethyl diazoacetate the ratio of 2R,1'R-3f (syn) and 25,1'R-3f (anti) was about 2:1with 20 mol%
of SnCly at -15°C. With bigger alkyl group of t-butyl syn:anti ratio was obtained as 3:1. The similar result as in
the Table 1 was obtained from the reaction of 1,3,5-tris~(S)-phenylethylhexahydro-1,3,5-triazine and ethyl
diazoacetate to vield 25,1'S-3f (syx) and 2R 1'S-3f (an#i) as the ratic of 62:38 with 20 mol% of SnCl; at
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phenyiethyihexahydro-1,3,5-iriazine. 5A aiiows possibie coordination of carboxyiate with Lewis acid and
minimization of steric hindrance between carboxylate and phenylethyl groups. Similar yields were obtained for
most reactions with one mole equivalents of BF3-OEt; with relatively poor diasteromeric ratio. This suggests
that the coordination with Lewis acid in the reaction pathway is one of the important factors to discriminate two
possible intermediates.
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We also have tried for the possible enantioselective synthesis from 1a with chiral Lewis acid catalyst of
Eu(hfc);. The reaction did not proceeded at all even at the room temperature just recovering all starting material
because it was not strong enough to break down the hexahydro-1,3,5-triazine to yield N-methyleneamine
equivalents.

The similar reaction starting from N-methoxymethylanilines (2) with alkyl diazoacetate also succeeded
to yield N-phenylaziridine-2-carboxylate (3) with the same catalyst of SnCls. Howcver, the yields were

e mnmad tn tha nanmtian fram tha andina 1 2 §_¢ri nlnmv]hnvnkvdrn_] 'l S-triazines
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From this reaction we obtained ring opened products of 4a and 4b from 2a and 2b in 34 and 38% yield

respectively. This implies that the intemnal proton bearing the starting N-meihoxymethyianiiines promoied ihe
ring opening with SnCly as TiClg does well in most cases as in Scheme 4. T his ring opening can be prevented
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a little with starting N-silyleted N-methoxymethylanilines. When N-trimethylsilyl-N-methoxymethylaniline

without internal proton was used, aziridine 2-carboxylate was given in 72% yield. With BF3-OEty we could
prevent the formation of ring opened product to improve the yield 84% and 78% yiclds from 1a and 1b. For
at _ L o_a___._ 1 A n 2

the subsiraies Z¢ and 2d both caiaiysis of SnCiy and BF3-OEt; are good enough for the reactions to be
succeeded in the similar yields. This reaction can be served as a general method to prepare the synthetically
valuable N-substituted aziridine-2-carboxylates.

CONCLUSION

This work extends the utility of N-methyleneamin

[
(%)

equivalents generated from hexahydro-1,3,5-

triazines or N-methoxymethylanilines. Synthetically valuable aziridine-2-carboxylates were prepared in high
yiclds from N-methylencamine equivalents with alkyl diazoacctates as a nucleophile in the presence of Lewis

EXPERIMENTAL

IH-NMR and !3C-NMR spectra were recorded on a Gemini 200 (200 MHz for 'H and 50.3 MHz for
13C). Chemical shifts were given in ppm using TMS as internal standard. Mass spectra were obtained using a
Hewlett Packard Modcl 5985B spectrometer or a Kratos Concept 1-S double focusing mass spectrometer.

Elemental analvsis was taken on a Perkin-Elmer 240 DS elemental analvzer. Optical rotation was measured with
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Rudolph Research Autopole 3 polarimeter. The silica gel used for column chromatography was Merck 200-230
mesh. Thin layer chromatography was carried out with Merck 60F-254 plates with 0.25 mm thickness. N-
Methoxymethyianiiines were prepared by the reported method.2 2b Alli the other chemicals were reagent grade and
used without further purification. 1,3,5-Trisubstituted hexahydro-1,3,5-triazines were obtained by the
conventional method with amine and formaldehyde. Some of the N-methoxymethylanilines and 1,3,5-
triphenylhexahydro-1,3,5-triazines were inter-convertible.2c

General Procedure for the Synthesis of Aziridine-2-carboxylates: To a stirred solution of 1,3,5-
trisubstituted hexahydro-1,3,5-triazine (1) (3.0 mmol) or N-methoxymethylanilines (2) (9.0 mmol) in

CH,Cl; under nitrogen atmosphere was added the Lewis acid at the specified temperature in the Table. After
being stirred for 10 min alkyl diazoacetate (9.0 mmol) was added to it. The resulting solution was stirred at
s a1 .11 ke e s A . TYT /YT Y N . JU = J—— |

1 ai} starting m aterial was consumed on TLC. The reaction mixture was pourca
into ice-water. The resulting solution was neutralized with cold sat. NaHCO3 solution. The reaction product
was extracted with CH2Clj. Organic layer was washed successively with water and brine, dried over
anhydrous MgSOQy, filtered, and concentrated under reduced pressure. The crude reaction product was
purified by flash chromatography on silica gel eluting with 4:1 n-Hexane-EtOAc to give aziridine-2-
carboxylates.
Methyl 1-phenylaziridine-2-carboxylate: 54 (200 MHz; CDCl3) 2.34 (1H, dd, J = 6.4 and 1.6
8(11—! dd, J=3.4 and 1.6 Hz), 2.81 (1H, dd, J = 6.4 and 3.4 Hz), 3.82 (3H;, s), 6.92 - 7.07 3H, m)

—2 2333 & & O IL) £.01 alil J O& Uik o) U TS
X 3 t

21-731 (2H m); 3C (50.3 MHz, CDClg) 33.7, 37.4, 52.4, 120.6, 123.4, 129.1, 152.4 and 170.6;
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Ethyl 1-phenylaziridine-2-earboxyiate: Su (200 MHz; CDCl3) 1,14 (3H. ¢ T = 6.6 Hz), 2.00
' g mm s PRy \&vv 828k NESNSEY] BBV \JAEy by W VoS REfy T T
I Ad T £ and 1 £ LI\ D &Y 711X = 2N awmd 1 L IT_N ‘!(1 10T 1.3 Tgfﬁ_._Jﬁl\l"_‘\ - s
i, GG, v ua.auu;uxu;‘-.:&un,uu,a 2.V 80 1.0 11z), £.01 (1N, 4, J = 0.2 and >.v )y .Y -
4.13 (2H, m), 6.80 - 6.87 (3H, m) and 7.01 - 7.09 (2H, m); 5C (50.3 MHz, CDCl3) 12.4, 32.0, 35.8, 59.8,

119.0, 121.7, 127.4, 150.9 and 168.5; m/z 191 (M*, 33%), 162 (70), 132 (13), 118 (22) and 104 (100).
[HREIms. Found: 191.0949. C;;H;3NO2(M™) requires: 191.0946].

t-Butyl 1-phenylaziridine-2-carboxylate: 55 (200 MHz; CDCl3) 1.47 (9H, s), 2.24 (1H, dd, J
= 6.2 and 1.8 Hz), 2.59 (1H, dd, J = 3.2 and 1.8 Hz), 2.69 (1H, dd, J = 6.2 and 3.2 Hz), 6.94 - 7.01 (3H,
m) and 7.18 - 7.29 (2H, m); 3¢ (50.3 MHz, CDCl3) 27.9, 33.3, 38.4, 81.9, 120.7, 123.1, 129.0, 152.7 and
169.1; m/z 219 (M*, 28%), 163 (60), 118 (100), 117 (34), 104 (32) and 91 (80). [HREIms. Found:

219.1247. C13H;7NO2(M*) requires: 219.1259].
Ethyl 1-(1.-methylnh nyl)-aziridine-2-carboxylate:

"

m/z 205 (M*, 48%), 176 (22), 132 (100), 1
205.1113. Cj2H;sNO2(M*) requires: 205.1 103].

Ethyl 1-(1-methoxyphenyl)-aziridine-2-carboxylate: 4 (200 MHz; CDCl3) 1.30 3H, t, J =
7.0 Hz), 2.28 (1H, dd, J = 7.2 and 0.8 Hz), 2.65 - 2.71 (2H, m), 3.83 (3H, s), 4.15 - 4.35 (2H, m) and 6.78
- 7.03 (4H, m); 3C (50.3 MHz, CDCl3) 12.5, 32.3, 36.3, 53.8, 59.5, 109.3, 118.5, 119.0, 122.1, 139.2,
150.6 and 168.7; m/z 221 (M*, 65%), 192 (70), 148 (28), 134 (100) and 120 (17), 117 (15). [HREIms.
Found: 221.1047. C;2H;sNO3(M™) requires: 221.1052].

E!hvl 12 A_dichlavanhanv_aziridina VY _carhnvvlata 744} KR¥r NN MU O 194
J = AT Sy T OEAWERRWE vl’ll‘vllJl’ L 222 Y lulll‘r - U\'AJ narv \\ru) V]l \&«UVU 1viilld, \JU\/IJ’ R AT e
FIALX o W MM AN IR A3 T 1T NTY._ N MM 1TY 33 Y A 32 1 N TYY_\N M =D /1TT 131 Y __ o~
3, t, J=7.2), 239 (iH, dd, J = 6.2 and 1.0 Hz), 2.69 (1H, J=32Zand 1.0 Hz), 2.78 (iH, dd, J = 6.2
3 ™ A TY N 4 4m 4 MmO sATY N £ D oreTT N £ OD rAYT 1T O A TY N AN seavY = R o
ang 3.£ riz), 4.14£ - 4.28 (i1, M), 0.80 (iH, 8), 0.68 (I, d,J = 6.Z AZ) and /.1Y lH (l J=84 l‘lZ), oC

(50.3 MHz, CDCl3) 14.0, 34.1, 38.4, 61.5, 121.3, 124.0, 125.5, 130.7, 132.8, 148.9 and 169.2; m/z 261
(M*+2, 13%), 259 (M*, 20), 232 (22), 230 (33), 174 (65), 172 (100), 151 (41), and 109 (29). [HREIms.
Found: 259.0173. C;1H;1NO2CI2(M*) requires: 259.0167].

Ethyl 1-(4-fluorophenyl)-aziridine-2-carboxylate: 54 (200 MHz; CDCIl3) 1.22 3H,t,J=17.2
Hz), 2.16 - 2.21 (1H, m), 2.53 - 2.56 (1H, m), 2.64 - 2.68 (1H, m), 4.10 - 4.22 (2H, m) and 6.78 - 6.88
(4H, m); 8¢ (50.3 MHz, CDCl3) 12.3, 32.0, 36.1, 59.7, 113.7, 114.1, 120.0, 120.1, 146.9, 147.0, 154.8,

ad " S indhentiiadiat ¥ 4

€O K and 169 ¥ sn/> 200 AL+ 18070
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209.0854. C;1H12NO2F(M™) requires: 209.0852].
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Methyl (2R, 1’R)-i-(1’-phenyie ny )-aziridine-Z-carbox
2Ci2); 8H (200 MHz; CDCi3) 1.48 (3H, d, J = 6.6 Hz), 1.62 (iH, dd, J=6.2 and 1.4 Hz), 2.14 (
3.1 and 1.4 Hz), 2.22 (1H, dd, J = 6.2 and 3.1 Hz), 2.54 (1H, q, J = 6.6 Hz), 3.75 (3H, s) and 7.25 - 7.41
(5H, m); 3C (50.3 MHz, CDCl3) 22.9, 33.8, 37.9, 52.1, 69.7, 126.8, 127.2, 128.3, 143.3 and 171.3; m/z
204 (M*-H, 3%), 190 (15), 146 (14), 131 (17), 105 (100), and 77 (58). [HREIms. Found: 204.1013.

C12H4NO2(M*-H) requires: 204.1025].

Methyl (2§, 1'R)-1-(1'-phenylethyl)-aziridine-2-carboxylate : [a In?! 0.9
2Clh); 34 (200 MHz, CDCl3) 1.47 (3H, d, J = 6.6 Hz), 1.79 (1H, dd, J= 6.4 and 1.0 Hz), 2.09 (1__ dd_ J=
LB L)Y WER \ MV et Bt ~a) \ . A 73 \
6.8, 3.0 Hz), 2.34 (1H, dd, J = 3.2, 0.8 Hz), 2.57 (1H, q, J = 6.6 Hz), 3.68 (3H, s) and 7.27 - 7.35 (SH, m);
3C (50.3 MHz, CDCl3) 23.3, 34.9, 36.8, 52.1, 69.7, 126.5, 127.2, 128.5, 143.6 and 171.2; m/z 204 (M*-H,
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Ethyl (2R, 1'R)-1-(1'-phenylethyl)-aziridine-2-carboxylate: [a]p?! +83.6° (c 0.8, CH2Clp);
OH (200 MHz, CDCl3) 1.22 (3H, t, J = 7.2H2), 1.40 (3H, d, J = 6.6 Hz), 1.51 (IH, dd, J = 6.4 and 0.8 Hz),
2.05 (1H,d, J = 2.4 Hz), 2.13 (1H, dd, J = 6.2 and 3.0 Hz), 2.46 (1H, dd, J = 6.2 and 3.0 Hz), 2.46 (1H, q,
J=6.6 Hz), 4.10 - 4.21 (2H, m) and 7.16 - 7.35 (5H, m); 3¢ (50.3 MHz, CDCl3) 14.0, 23.0, 33.8, 38.0,
61.0, 69.8, 126.9, 127.2, 128.3, 143.4 and 170.9; m/z 218 (M*-H, 6%), 204 (23), 190 (25), 146 (10) and
105 (100). [HREIms. Found: 218.1184. C3H;4NO2(M*-H) requires: 218.1181].

Ethyl (28, 1'R)-1-(1'-phenylethyl)-aziridine-2-carboxylate: [a]p?! -48.9° (c 0.7, CH2Clp);
SH (200 MHz; CDCl3) 1.21 (3H, t, J = 7.2Hz), 1.46 (3H, d, J = 6.6 Hz), 1.78 (1H, dd, J = 6.6 and 1.2 Hz),

208 (1 dd I=66and 12 Hz) 224 (1 dd T=232and 12 Hz) 287 /1H n I=&6 L2 414 (LT ~
Ao el | AAAy WMy O WIalS GRRINE Jode B AL fg 4aod°V (3R Ry UNLy & Tk QUL 1L T1LJy LT 310y \ gy V V.U 114y 7,173 \&i1y {,
T=K A o) nnd 721 720 FEET ) RN FENQA NI, TN 1AD N2 A 24AQ 270 LA 0O £O7T 19£ &
L4 V.O 31L) GG 7.41 = 1.0 \JiL, R}, O \JV.2 IVillL, VUILIS) 9.0, L0.9%, I09.0, J2/.Y, DU.7, OF./, 140.0,
127.2, 128.5, 143.8 and 170.7; m/z 218 (M*-H, 4%), 204 (4), 190 (3), 146 (19), 131 (13) and 105 (100).

[HREIms. Found: 218.1178. C;3HgNO2(M*-H) requires: 218.1181.

t-Butyl (2R, 1'R)-1-(1'-phenylethyl)-aziridine-2-carboxylate: [a]p?! +72.3° (¢ 0.8, CH-
2Clp); 5H (200 MHz; CDCl3) 1.25 - 1.49 (13H, m), 2.05 - 2.12 (2H, m), 2.51 (1H, q, J = 6.6 Hz) and 7.21 -
7.43 (5H, m); 8C (50.3 MHz, CDCl3) 23.1, 27.9, 33.6, 38.8, 69.7, 81.2, 126.9, 127.2, 128.3, 143.7 and
170.1; m/z 246 (M*-H, 1%), 190 (46), 176 (26), 146 (9) and 105 (100). [HREIms. Found: 246.1485.
C15sH20NO>(M*-H) requires: 246.1494.

t-Butyl (25, 1'R)-1-(1'-phenylethyl)-aziridine-2-carboxylate: [a]p2! -24.4° (c 0.6, CH-

AlMAY Rexr (MO M CTMINY 127 _ 146 (17H oY 180 /MTH A T=&AA4AH2Y 102 /(1 Ad T= L4 and 1)
‘\ll l’ vri \w\l AVEE Adsy \lu\/l.’l Ledu’t 1.7 klbll, lll’, 1.7 \lll, iy J U.T l.l.la}, .70 \lll, AL, J V.7 alng .4
TIN A A0 /1IT 1 T - 2 BTN N LA /1YY . T . £ £ TT\ 171N AN SETT N\ o FENTY RANA_ /TR N\
nz), £.2¥ (in, 4, J = 3.2 Nz), £.J4 (in, 4, J = 0.0 nzj and /.2v - /.57 (on, mj; oC {(oVU.> Mz, UL 13)
59.4, 81.0, 126.5, 127.0, 128.3, 144.2 and 169.9; m/z 246 (M*-H, 1%), 232 (1),

23.5, 27.8, 34.3, 37.8, 69. 2
190 (53), 176 (38), 146 (7) and 105 (100). [HREIms. Found: 246.1491. C sH2oNO2(M*-H) requires:
246.1494].

General Procedure for Ethyl 3-Anilino-2-chloropropanoate 4a- b: To a stirred solution of ethyl N-
phenylaziridine-2-carboxylate (3) (117 mg, 61 mmol) in CH>Cl, under nitrogen atmosphere was slowly
added the TiCls (116 mg, 61 mmol) at -78°C. After the reaction was completed (TLC monitoring) the reaction
mixture was poured into ice-water. The resulting solution was ncutralized with cold sat. NaHCO3 solution.

e avtenatad writh LI o umohad enanacaivalyy v ith watar

The reaction yiwuwt was extracted with \’"l\"l Ulsmuv na_ym was wasnéa auvwoalvvl_y with water and
brine, dried over anhydrous Na3SQy, filtered, and concentrated under reduced pressure. The crude reaction
product was purified by flash chromatography on silica gei eiuting with 4:1 n-Hexane-EtOAc to give ethyi 3-
anilino-2-chloropropanoate in 85% yield.

Ethyl 3-anilino-2-chloropropaneate: 34 (200 MHz; CDCl3) 1.32 (3H, t, J = 7.0 Hz), 3.61 (1H,
dd, J = 6.6 and 6.2 hz), 3.85 (1H, dd, J = 6.4 and 5.8 Hz), 4.27 (2H, q, J = 7.0 Hz), 451 (1H, t, J = 6.6
Hz), 6.67 - 6.82 (3H, m), 7.21 - 7.30 (2H, m); 8C (50.3 MHz, CDCl3) 12.3, 45.7, 53.2, 60.7, 111.6,

116.9, 128.0, 144.9 and 167.2; Anal. Calcd. for C;1H1sNO2Cl: C, 58.0; H, 6.20; N, 6.15. Found: C, 57.8;
H, 6.42; N, 6.01.
1
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cshlare-3.toluidvinronanoate: 311 (200 Iz CDCl2Y 1,19 (3H. t. T = 7.0 Hz), 2.04
WEREWE W o/ WWAWMIW YA UpmssweSwVe V] \~UV s 3 ~257 A 3 >3 75
/ATT N VAL 200 FALT Y A TAMET . T o 2NII 0\ A 1A ML ¢ T=KL£ALT £82 _ £ AT MIT =\ A QK
r, 8), 5.40 - 0.¥70 051, M), 4.14 (<, (, 7 = .U nZ), 419 i, L, 4 V.5 I1Z), U.J0 = U.01L (&I, lilj, U5V
7.04 (2H, m); 8¢ (50.3 MHz, CDCl3) 13.8, 17.1, 47.1, 54.6, 62.2, 109,8, 118.0, 122.7, 127.2, 130.5,
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144 4, and 168.7; Anal. Caled. for C12H16NO2CL: C, 59.6; H, 6.67; N, 5.79. Found: C, 59.3; H, 6.82; N,
5.66.
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