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Rearrangement of Cyclopropy! Ketone Oximes to
5,6-Dihydro-4 H-1,2-oxazines

By C. N. Rentzea™
Dedicated to Professor Matthias Seefelder on the occasion
of his 60th birthday

Cyclopropyl 4-methylstyryl ketone oxime (2a}, R =p-tolyl,
was obtained by reaction of the frans-ketone (1aj!! with
NH,OH - HCl in ethanol at 40 °C as a Z/E mixture®™; m. p.
118°C, yield 14% and m. p. 135°C, yield 57%, respectively.
Both the ketone (fa) and the oxime (2a) led, under more
drastic conditions® (8 h reflux in ethanol; (1a) or (2a):
NH,OH-HCl=1:1.5), to the same trans-3-(4-methylstyryl)-

H\@/éﬁﬁ
N

JOH
O N (N
} NH,OH - HCl +H® PN
R —_— R —s R
EtOH, 40°C 78°C

(1) Z-(2), E-(2) (3)
NH,OH - HCI
EtOH, 78 °C l_HQ
I\[/O\ /\H;\ILOJ
! -
RS RTX X
(5) (4)

Table 1. Physical data of the compounds (5a-k}® obtained from the ketones
(1a-k)!". IR in KBr, 'H-NMR in CDCl;, TMS as internal standard.

(3a), m. p. 199°C (from acetone); IR: 1545, 1225, 960, 800 cm~'; 'H-NMR:
$=2.06-2.2 (m, 2H), 2.33 (s, 3H), 2.84-2.95 (1. 2H), 4.0-4.11 (t, 2H), 6.77-6.86
(., 1H), 7.11-7.2 (d, 2H), 7.31-7.42 (d, 1H), 7.37-746 (d, 2H); *C-NMR
(CDCly): 8=143.63, 139.42, 136.58, 133.50, 129.63 ( x 2), 127.36 (x 2), 115.07,
62.71, 28.45, 21.28, 16.96

(5b), R=C,Hs; m. p. 164°C (from acetone); yield 42%; 'H-NMR: §=2.0-2.36
(m, 2H), 2.83-3.1 (1, 2H), 4.0-4.25 (t, 2H), 6.8-7.02 (d, tH), 7.3-7.7 (m, 6H)
(5¢), R=4-(C¢Hs)CeHa: m. p. 196 °C (from acetonitrile); yield 45%; 'H-NMR:
6=1.88-2.33 (m, 2H), 2.55-2.96 (1, 2H), 3.70-4.10 (1, 2H), 6.52-6.38 (d, 1H),
7.05-7.55 (m, 10H)

(5d). R=1-CsoHy: m. p. 153°C (from acetic acid); yield 41%; IR: 1540, 1225,
962, 778 em ', '"H-NMR: §=2.13-2.26 (m, 2H), 3.0-3.08 (1, 2H), 4.08-4.17 (1,
2H), 7.42-7.57 (m, 4H), 7.62-7.75 (d, 1H), 7.77-7.91 (m, 3H]}, 8.06-8.15 (4, 1H)
{5e}, R=4-CIC.Hy; m. p. 171 °C (from acetone); yield 30%; IR: 1540, 1232, 960,
805 cm ' 'H-NMR: §=1.95-2.4 (m, 2H), 2.73-3.1 (1, 2H), 3.88-4.25 (1, 2H),
6.55-6.9 (d, 1H), 7.10-7.50 (m, 5H)

(57, R=4-BrC.Hy; m. p. 192°C (from acetone); yield 40%; IR: 1542, 1230, 963,
802 em~'; "H-NMR: §=2.0-2.42 (m, 2H), 2.75-3.1 (t, 2H), 3.84-4.18 (1, 2H),
6.48-6.82 (d, 1H), 7.10-7.45 (m, 5H)

(58}, R=2,4-CI,CsHi: m. p. 150°C (from acetone); yield 40%; IR: 1550, 1220,
960, 810 cm~ '; 'H-NMR: §=1.95-2.5 (m, 2H), 2.80-3.20 (t, 2H), 3.94.35 (t,
2H), 6.9-7.48 (m, 4H), 7.55-7.85 (d, 1H)
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(5h), R=3,4-Cl,C¢Hy; m. p. 175°C (from acetonitrile); yield 47%; 'H-NMR:
8=2.0-2.58 (m, 2H), 2.81-3.18 (¢, 2H), 3.98-4.38 (t, 2H), 6.62-7.0 (d, 1H), 7.22~
7.76 (m, 4H)

(511, R=4-(F3C)CeHa; m. p. 196°C (from acetone); yield 47%: 'H-NMR:
§=1.86-2.35 (m, 2H), 2.54-2.96 (t, 2H), 3.7-4.16 (t, 2H), 6.51-6.9 (d, 1H), T.12-
7.52(d, SH)

(5j), R=4-(0,N)CeHs; m. p. 216 °C (from acetic acid); yield 40%; IR: 1532,
1340, 975, 833 cm ~'; '"H-NMR: §=2.0-2.48 (m, 2H), 2.7-3.1 {1, 2H), 3.84-4.2 (t,
2H), 6.52-6.92 (d, 1H), 7.19-7.4 (d, 1H), 7.5-7.6 (d, 2H), 7.88-8.15 (d, 2H)
(5k), R=4-(CH;0)C.H,; m. p. 169°C (from acetone) yield 29%; 'H-NMR:
5=1.95-2.45 (m, 2H), 2.7-3.12 (t, 2H), 3.78 (s, 3H), 3.85-4.28 (t, 2H), 6.76-7.64
(m, 6H)

5,6-dihydro-4H-1,2-oxazine (5a)*”! in 41% yield. Further ex-
amples are to be found in Table 1.

Like the Cloke rearrangement! of (6) to (7), this novel
rearrangement of cyclopropyl ketone oxime (2) to oxazines
(5) appears to involve protonation of the nitrogen atom.

R R
N a N
(6) E—— ] (7)
R'/U\q R’ N

The cyclization of {3} to {4} is probably an example of 6-
endo-tet ring closure rarely observed so far.
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Synthesis of Carbocyclic and Heterocyclic
wi-Electron Systems with Pentafulvenoid
Chloroformamidinium Chlorides

By Klaus Hafner and Hans-Peter Krimmer'”!
Dedicated to Professor Matthias Seefelder on the occasion
of his 60th birthday

In 1960, Eilingsfeld, Seefelder, and Weidinger'" first re-

ported the preparation and reactions of “carbamide chlo-
rides” (chloroformamidinium chlorides) which bave proved
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their value as reactive synthons in the past two decades!.
We have now found a facile method for the preparation of
pentafulvenoid chloroformamidinium chlorides, which per-
mit surprisingly easy syntheses of interesting carbo- and het-
erocyclic wr-electron systems.

By analogy with the formylation of dialkylaminofulvenes
of type (1)P, their reaction with dichloromethylene(dime-
thyhammonium chloride® gives the cyclically vinylogous
chloroformamidinium chlorides (2} (yellow hygroscopic
crystals; yield 50-70%), which display pronounced reactivity
towards numerous nucleophilic partners. Structural proof
comes, inter alia, from their hydrolysis or reaction with sodi-
um hydrogen sulfide to give amides of carboxylic and thio-
carboxylic acids (3) and (4) (yellow crystals; yield 35-90%).

The 1,4- and 1,6-bifunctional fulvenes (2} react with suita-
ble nucleophiles via cyclization thus (2dj reacts with ammo-
nia to give 5-tert-butyl-1,3-bis(dimethylamino)-2-azapental-
ene (5)" in 31% yield (blue-violet needles), while 6-rers-bu-
tyl-1,4-bis(dimethylamino)-2 H-cyclopenta{d]pyridazine (6)
(dark green needles, yield 51%) is formed with hydrazine.
The reaction of (2d) with sodium cyclopentadienide and its
tert-butyl derivative gives the 4,8-bis(dimethylamino)-s-inda-
cenes (7a) and (7b) (green and golden yellow platelets with
metallic sheen; 30 and 38% yield, respectively) as heat- and

X

[ ) ,Cl} X
+[(CHa,N=C{_{Ci®

A TN(CH;), YR Z 17 TN(CH;)
R n — HCl C1

N(CH. e
(1 (2) N(CHs)e
X
+ NaZH 7 A2 N(CH3)2
—_———> R n
- NaCl, - HC =7
N(CHs)» (3),2=0; (4),Z2=358

R X n
a H H 0
b (CH;3),C H 0
¢ H (CH;):N 0
d (CH):C (CHy),N 0
e H H 1

air-stable derivatives of the parent compound so far detected
only in solution at low temperature!®,

Like (2d), compound (2e) also reacts with ammonia to give
the stable 4-(dimethylamino)-5-azaazulene (8) (blood red
platelets; yield 54%)!%,

Table 1 lists physical data of some new compounds.

Table 1. Selected physical data of compounds (2a), (3a-d}, (4a), (5}, (6), (7a), (7b), and (8).

Cpd. Mp. [°C) UY (Dioxane) 'H-NMR(CDCl;), 8-values
A [nm] (log £)

(2a) 173 284 (4.18) 3.66 (s, 3H, 6-N  CH), 3.72(s, 3H, 6-N .CH3), 3.87 (s, 6H, CCl N(CHs)s), 6.90 (m, 2H, H-3.4), 7.73 (m,
386 (4.66) [a] 1H, H-2), 842 (s, 1H, H-6) [d]

(3a) 122 239 (3.99) 3.13 (s, 6H, 6-N(CH;),), 3.27 (s, 6H, CO N(CH;),), 6.38 (dd, J,=4.8 Hz, J,=3.2 Hz, 1H, H-3), 6.52 (dd,
340 (4.44) J1=3.2 Hz, J,=1.6 Hz, 1H, H-2), 6.71 (dd, J; =4.8 Hz, /.= 1.6 Hz, 1H, H-4), 8.02 (s, 1H, H-6)

(3b) 91 243 (4.06) 1.23 (s, 9H, C(CHs)s), 3.13 (s, 6H, 6-N(CH,)a), 3.26 (s, 6H, CO N(CH;),), 643 (d, J= 1.6 Hz, 1H, H-4),

- 342 (4.41) 6.51 (d, J=1.6 Hz, 1H, H-2), 7.82 (s, 1H, H-6)

(3cj 121 253 (4.14) 3.03 (s, 12H, 6-N(CHs)), 3.16 (s, 6H, CO  N(CH,),), 6.14 (dd, J; =4.0 Hz, Jy=3.1 Hz, 1H, H-3), 6.28 (dd,
356 (4.27) J1=4.0 Hz, J,=1.9 Hz, 1H, H-4), 6.52 (dd, J,=3.1 Hz, J,=1.9 Hz, 1H, H-2)

(3d) 236 255 (4.18) 1.23 (s, 9H, C(CHs)s), 2.98 (s, 12H, 6-N(CHjy),), 3.10 (5, 6H, CO  N(CHa}y), 6.03 (d, /=2.3 Hz, 1H, H-4),
363 (4.25) 643 (d, J=2.3 Hz, 1H, H-2)

(4a) 124 265 (4.24) 3.27 (s, 6H, 6-N(CHj3),), 3.30-3.60 (broad s, 6H, CS  N(CHa),), 6.26 (dd, J, =3.1 Hz, J,=1.7 Hz, 1H, H-2),
304 (4.38) 6.32(dd, J1=4.6 Hz, J,=3.1 Hz, 1H, H-3), 6.69 (dd, J,=4.6 Hz, /,=1.7 Hz, 1H, H4), 8.04 (s, 1H, H-6)
417 (3.47)

(5) 229 225 (4.35) 1.29 (s, SH, C(CH;)), 3.17 (s, 6H, 1,3-N  CH.), 3.29 (s, 6H, 1,3-N -CH.), 5.98 (s, 2H, H-4,6)
298 (4.32)
308 (4.32)
388 (3.11)
563 (2.71) [b]

(6) 152 249 (4.49) 1.3t (s, 9H, C(CHa)s), 3.11 (s, 12H, 1,4-N(CH;),), 6.43 (s, 2H, H-5,7), 11.35 (s, 1H, NH, vanishes with
298sh (3.90) D,0)
592 (1.08) [b]

(7aj 199 284 (4.63) 1.20 (s, 9H, C(CHs)s), 340 (s, 12H, 4,8-N(CH.),), 5.93 (t, J=4.0 Hz, 1H, H-6), 6.36 (s, 2H, H-1,3), 6.45 (d,
410 (4.28) J=40 Hz, 2H, H-5,7)
471 (4.21)
693 (2.46)

(78) 265 288 (4.34) 1.18 (s, 18H, 2,6-C(CH,)3), 3.36 (s; 12H, 4,8-N(CHa),), 6.27 (s, 4H, H-1,3,5,7)
412 (4.00)
476 (3.91)
720 (2.12)

(8 73 221 (3.99) 3.42 (s, 6H,N(CHa)z), 6.30 (dd, J,=7.7 Hz, J,=6.2 Hz; 1H, H-7), 7.04 (dd, J, =3.8 Hz, J,=1.7 Hz, 1H, H-
267 (4.28) 3), 710 (m, tH, H-1), 7.27 (dd, J,=4.0 Hz, J,=3.8 Hz, {H, H-2), 7.90 (d, J=7.7 Hz, {H, H-8), 8.04 (dd,
306 (4.29) J1=6.2 Hz, /,=1.7 Hz, 1H, H-6)
396 (3.34)
410 (3.31)

492 (3.16) [c]

[2] In CH; CN. [b] In CH,CL:. [c] In n-hexane. [d] In [D]-acetone.
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(CH3)2
—
N(CHs)z
N(CHs) N(CHas)2
/\N(CHa)z + NzHq = NH
<l - [(CHaNH, C®
N(CHy), c1® -Ha N(CH3)2
(2d)
4 = (CHy)5C N(CHa)2
R
N{CHjz)»

(7a), R = H; (7b), R = —+

= >2"~N(CHj): _*NHy
C(F:C? - [(CH3)2NH2]C19 ©:>
N(CHa)z €17 e (CHy)N
(2e) {(8)

Procedure

(2d): A suspension of dichloromethylene(dimethyl)am-
monium chloride in CH,Cl, (20 ml) is added dropwise to a
stirred solution of (1d)"! (2.2 g, 20 mmol) and triethylamine
(2.0 g, 20 mmol) in CH,Cl, (100 ml) at 0°C. The mixture is
then refluxed for 2 h. After cooling to room temperature the
solution can be used directly for preparation of (5), (6), and
(7). Compound (2d) can be isolated as perchlorate.

(5): A slow stream of dry ammonia is passed into the solu-
tion of (2d) at 0°C for 30 min. After 2 h, saturated aqueous
NH,CI solution (200 ml) is added and the mixture extracted
with CH,Cl, (3 x 50 ml). On removal of the solvent the resi-
due is chromatographed on AL, O; B IV with ethyl acetate;
770 mg (31%) of (5) is isolated from the first violet zone.

(6): Anhydrous hydrazine (320 mg, 10 mmol) is added at
room temperature to a solution of (2d) and the mixture re-
fluxed for 2 h and worked up as (5). The first green zone
gives 1.33 g (51%) of (6).

(7a) and (7b): A 2.69 M solution of sodium cyclopentadie-
nide (3.7 ml, 10 mmol) in tetrahydrofuran is added dropwise
to a solution of (2d). After refluxing for 2 h the product is
worked up as (5). Yield 880 mg (30%) (7a). Compound (7b)
is obtained analogously with sodium tert-butylcyclopentadie-
nide.

(8). A suspension of dichloromethylene(dimethyl)ammo-
nium chloride (1.6 g, 10 mmol) in CH,Cl; (20 ml) is added
dropwise to a stirred solution of (Z¢)® (1.5 g, 10 mmol) and
triethylamine (2.0 g, 20 mmol) in CH,Cl, (100 ml) at 0°C
under N,. After stirring for 2 h at 0°C, dry ammonia is
passed into the mixture for 30 min and the product is worked
up as (5); eluent: hexane/ether (4:1). The first red zone af-
fords 930 mg (54%) of (8).
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Synthesis of a-Haloalkylcarbamoyl Halides

By Karl-Heinz Konig, Christian Reitel, and Karl-Heinz
Feuerherd™

Dedicated to Professor Matthias Seefelder on the occasion
of his 60th birthday

Ever since vinyl isocyanatel'! was first synthesized there
have been repeated reports on the polymerizability of ao,f3-
unsaturated isocyanates and their sensitivity to moisture,
acids, and bases®.. Since these compounds are readily acces-
sible on an industrial scale™ we have been engaged in a de-
tailed examination of their chemical properties.

We have found that a,3-unsaturated isocyanates (1) can
react with hydrogen halides at low temperature without po-
lymerization to give a-haloalkylcarbamoyl halides in very
good vyields (Method A; Table 1)". Remarkably, some of
these compounds can be stored for several weeks with cool-
ing.

R? R2
1 i
R'~C=CH-N=C=0 + 2 HX —» R}C H-CH-NH~-C=O
X X
(la-n) (2a-n)
Table 1. Overview of the a-haloalkylcarbamoyl halides (2).
R' R? X
a b, c H H CL Br, 1
doef CH; H CLBr, I
g hi C,Hs H ClL Br, I
b3 CoH; CH; Br
k CH{(CH3), H Cl
i n-CeHis H Br
m (CH3)s - Cl
n CqHs CH, Br
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