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4H-3,1-BENZOXAZINES FROM 0-AMINOACYLBENZENES

G. A. Gazzaeva', M. I. Khasanov?, S. S. Mochalov?, and N. S. Zefirov’

A new efficient method has been proposed for the synthesis of 4H-3,1-benzoxazines from
2-aminoacylbenzenes. This reaction sequence may be used either for 2-aminoaryl alkyl ketones or
2-aminobenzophenones.

Keywords: 2-aminoacylbenzenes, a-(2-N-acylaminoaryl)alkanols, 2-N-acylaminoaryl alkyl ketones,
2-N-acylaminobenzhydrols, 2-N-aminobenzophenones, 4H-3,1-benzoxazines, intramolecular hetero-
cyclization.

4H-3,1-Benzoxazines are important heterocyclic compounds, which may provide new generation drugs
[1]. Quite a few approaches have been developed for the synthesis of 4H-3,1-benzoxazines, providing
compounds for biological investigation. However, in the case of the reported syntheses for 4H-3,1-benzoxazines,
the range of substituents in the heterocyclic system is rather limited. For example, when derivatives of
o-aminobenzyl halides [2] or o-aminobenzyl alcohols are used in the synthesis of 4H-3,1-benzoxazines [3-6],
variation of the substituents is practical only in the step involving acylation at the amino group of these amines.
As a consequence, only 3,1-benzoxazines with different substituents at C(;) were obtained. The very recently
discovered rearrangement of 2-acylaminophenylcyclopropanes opens broader possibilities for the synthesis of
substituted 4H-3,1-benzoxazines [7].
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X = Hal, Alk, Ac; R = H, Me; R! = Alk, Ar, Het

However, in this case, even with broad possibilities for varying the substituents both in the fused benzene
ring and at C,) in the 3,1-benzoxazine system, variation of substituents at Cy, of the heterocycle using this
scheme is limited only to the most simple alkyl fragments.

In previous work [7], we have already noted that, in principle, we might expect the formation of
4H-3,1-benzoxazine products if there is a fragment in the starting aromatic substrate undergoing intramolecular
acid-catalyzed heterocyclization, from which a benzylic carbenium site may be generated, while an NH-C(R)=0
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moiety is located in the ortho position to this fragment, permitting formation of a benzoxazine ring. In the
present work, we have shown that substrates meeting these requirements may readily be synthesized from
o-aminoacylbenzenes.

We should stress that the synthesis of 2-aminoacylbenzenes by nitration of aromatic ketones and
subsequent reduction of the nitro group in the nitration products is not always feasible. However, studies have
recently appeared showing that this problem may be circumvented, sometimes by well-known reactions, and the
desired 2-aminoacylbenzenes may be obtained in high yield. For example, the reported acid-catalyzed
rearrangement of variously substituted 2-nitrophenylcyclopropanes 1 and 2 gives 2-nitrosopropiophenones 3 and
4, which may be transformed to yield a broad range of 2-aminopropiophenones 6-8 [8-10].
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1-(4-tert-Butyl-2-nitrophenyl)ethyl acetate (10), which is the product of the nitration of 1-(4-tert-butyl-
phenyl)ethanol (9), undergoes a similar rearrangement to give 4-tert-butyl-2-nitrosoaceto-phenone (11) [11]. We
are the first to report the synthesis of 2-amino-4-fert-butylacetophenone (12) by the reduction of 11.
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Alkyl aryl ketones or diaryl ketones 13-17 containing alkoxy groups at both Cg) and C4 in one of the
benzene rings may serve as substrates giving o-aminoacylbenzenes 23-27 through direct nitration and
subsequent reduction.
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As shown in this work and in previous studies [12, 13], the nature of substituent R® in the acyl fragment
has hardly any effect on the orientation of the entering nitro group and the yields of the nitro compound products
in the nitration of these acylbenzenes under the conditions employed. However, in some cases, the nitration of
such acylbenzenes may be accompanied by nitrodeacylation (ipso substitution of the acyl fragment) [14].

We then found that the consecutive acylation of the resultant 2-aminoacylbenzenes at the amino group,
reduction of the acyl fragment directly attached to the aromatic system, and acid-catalyzed cyclization of the
corresponding amidoalcohols may yield variously substituted 4H-3,1-benzoxazines.

0 0
1 1
R R 3
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28,29, 31, 43, 44, 46, 58, 59, 61 R' = H; 30, 45, 60 R' = CI; 32, 47, 62 R' = R> = OMe;
3-42, 48-57, 63-72 R'+R? = OCH,CH,0; 28, 30, 43, 45, 58, 60 R* = H;
29, 44,59 R? = Br; 31, 46, 61 R = +-Bu; 28-30, 33-36, 43-45, 48-51, 58-60, 6366 R’ = Et;
31, 46, 61 R® = Me; 32, 39, 40, 47, 54, 55, 62, 69, 70 R® = 0-CIC4H,; 37, 38, 52, 53, 67, 68 R® = Ph;
41, 42, 56,57, 71, 72 R® = p-BrC¢Hy; 28, 42, 43, 57, 58, 72 R* = 0-BrCH,;
29, 44, 59 R* = m-CIC4Hy; 30, 45, 60 R* = 0-CIC¢H,; 31, 35, 41, 46, 50, 56, 61, 65, 71 R* = 2-thienyl;
32,47, 62 R* = m-BrCqH,; 33, 48, 63 R* = 0-FC4H,; 34, 49, 64 R* = p-MeC4Hy;
36, 37, 51, 52, 66, 67 R* = 2-furyl; 38, 40, 53, 55, 68, 70 R* = m-IC¢H,; 39, 54, 69 R* = m-MeOC¢H,

Acylation of 6-8, 12, and 23-27 by acid chlorides proceeded with high yield and was virtually
independent of the substituents both in the starting amines and in the acid fragments (Table 1). In contrast, the
nature of the substituents in the acyl fragment of 28-42 affected the rate of their reduction by sodium
borohydride. Greater reaction time and a larger reagent mole ratio were required for the complete reduction of
some amidobenzophenones such as 32, 39, and 40. However, the amide carbonyl group in all cases was not
affected.

Intramolecular acid-catalyzed cyclization of acylaminocarbinols 47-49, 53-55, and 57 to give the
corresponding 4H-3,1-benzoxazines was carried out using concentrated sulfuric and trifluoroacetic acids. High
yields of 3,1-benzoxazines are obtained by the action of concentrated sulfuric acid only in the cyclization of
acylaminocarbinols lacking acidophobic substituents such as a furan or thiophene fragment. The cyclization of
furan- and thiophene-containing substrates by the action of concentrated sulfuric acid is much more difficult*.

* Similar difficulties in the cyclization of thienyl- and furyl-containing substrates to give 4H-3,1-benzoxazines
by the action of a strong protic acid, namely, perchloric acid, were seen by Gromachevskaya [5].

801



(ODHN ‘s ‘HI) §$°2T {(HIV ‘TAud1ys ‘s “H1) 91°8 S(9°S =/ P ‘HI) S8'L
9e=r"PHI)SLLSHD8SL(OE="9S=r"PP ‘HI) STL
(O"HOHDO W ‘HY) 8¢t ((O*HO'HOO W *HT) 6T jias 9Ly $5°09
9L (CHO™HD ‘T'L=r D ‘HY) S0°¢ “("HOHD ‘TL=r"VHE) ST'T 691-891 61 ¥ ISY 709 SYONS'H*'D S€
(OOHN ‘S ‘HI) 0€°CI “(HXV ‘s ‘HI) 8’8 (1'C=/"L'L = PP ‘HT) 96'L
(SHD Y LACT=r"L'L=0"PP “HT) 0€'L (O*HOHOO W ‘HY) 8¢t
(O"HOHDO W ‘HY) 0t (("HI'HD ‘TL = D 'HT) 86'C 1€y 68°S P1OL
9L {(FHDIV ‘s ‘HE) €T (("CHO'™HD ‘T'L=r 3 ‘HE) +vT'1 S61-761 (K% 19°¢ 98769 YONC'H'D 153
(ODHN ‘s ‘HI) ST'TT {(HIV S ‘HI) $T8 (9L =/ "HI) 88'L
(W ‘HT) 89°L-19°L “(W “HT) ¥+'L-9¢'L (O'THOHOO W ‘H¥) S€'+ ST 067 G9'59
33 ‘(CHO™HD ‘T'L=r ‘b ‘HT) $0°¢ *(‘CHD®™HD ‘TL =1V ‘HE) 80'1 1L1-0L1 07 ILY 1S9 YONA®'H*'D €€
(ODHN ‘S ‘HI) 80°CT ‘(HIV ‘s ‘HI) ¢¢'8 {(s ‘HI) 108 “(6'L =1 P ‘HI) 06'L
6'L=r"PHI) ¥8°L ‘(W ‘Hp) 09°L-1S'L (8L = HI) 9L S6T 19°¢ 99°¢S
8 (s ‘HI) $8'9 “(OfHD ‘s ‘HE) ¥6°¢€ ((OTHD ‘s ‘HE) 09°¢ 9G1-5S1 LT Ire TTSS YONIDIF'H®D €
(OOHN s *HI) 7§°T1 *(HIV ‘TAuot ‘6’1 =/ P ‘HI) ¥8'8 “(€'8 = /P *HI) 96'L S9f s€9 vLL9 Is
6 (W ‘HY) §L°L (W *HT) 61°L “(SV ‘S “HE) 99°C “(nd-7 ‘s “HE) 8¢€'T PhI-Ep1 3¢V ¥0°9 L9 STONCTH!'D
(ODHN ‘s ‘HD 0L°CT ‘(HIV ‘98 =/ P ‘HI) $6'8 (9T =rP ‘HID 06'L
O8=rPHDOYL(LL=L"PHDYSLALL=rPHI) 8L SEy L0Y $9'6S ,
L8 ‘(W ‘HY) St'L {(CHOTHD ‘T'L =/ b ‘HT) §1°¢ *("CHD®™HD ‘TL =1V ‘HE) 0T’ 1 €CI-TC1 107 83°¢ 768 CONCIDIHY'D 0€
(OOHN ‘s ‘HT) 9L°C1 {(HWV ‘0T =r P ‘HD 61'6 (0C=rP HD +0'8
(I'8=rPHD 6L (W8=rP HI €8LN(TT=L"T8=/"PP ‘HI) ¥S'L
(8=, HD 8Y'L(0T=r"¥'8=r"PP ‘HI) 6T'L 4.X9 LSE 1r'zs
06 {(FHO™HD “T'L =1 D ‘HT) 90°¢ {(HD™HD ‘T'L =1V ‘HE) 0T 1 T€1-0€T ¥Se TeE T0CS CONIDIFE'H'D 67
(ODOHN ‘S ‘HI) §8°CI ‘(HIV ‘L'L =/ P ‘HI) $9'8
(LL=r"PHDOI'S {(W HS) SL'L-0v'L (9'L=rVHI) €T wy Ty c8'LS
98 {(FHO™HD “TL=r D ‘HY) 01°¢ {("HD™HD ‘TL =,V HE ST'T 201-101 9Ty [4%5% TLLS ONIETH'D | ¢+8C
3 L 9 S ¥ € 4 I
N H D ’[NULIO nod
‘. ¢ PPy ¢ UL 101
% PIIA (ZH 1) wdd ‘g ‘winnoods YN H, Do ‘dw % ‘PITeIoO[E) _&E %wm LS N

% ‘punog

Th-8T SOPI[IURKOY-0 Jo SonsLRIoeIEy) | A14V.L

802



"8 Jo sjuejsuod Surjdnoo ayy 03 puodsariod 9¢-¢€ ‘0¢ ‘6€ so[eue Jo suojoid oy Jo s[eusis oy JoJ sjuesuod Jurjdnod oy,

b€ ‘0€ ‘6T 10F 1DAD 10 (T¥ ‘0b-S€ ‘€€-T€ ‘8T 10J) °P-OSINC Ul uoxe) enoads

ULIOJOIO[YO-[OUBYID |:T WO Th-LE “bE-TE TOUBYIO WO 9F ‘SE ‘[€-8T [UONRZI[[BISKIONY 4

(ODOHN ‘S ‘HI) 2L°01 *(HIV ‘W ‘HS) 8L°L-TS'L ‘(W *HT) 9¢°L ‘(W ‘HT) 0T'L

LT 06T 60'1S
68 (s ‘H1) $6'9 (OTHOHOO ‘W ‘HY) 8¢+ (O*HIHOO W ‘HT) 9T+ 0L1-891 e 197C ¥$0S FONHE THE) 44
(ODHN ‘s ‘HI) 98°11 ‘(JAud1yy ‘HIV ‘s “HI) ¥1°8 (8 v =1 P ‘HI) LS'L
Ov=rPHD L LW HY) €LL-SY'LNOY =8y =rPP HI) TTL 983 8I'E LOHS
€L (s ‘HID S0°'L (O'HO®HOO ‘W ‘H) 8¢+ (O*HOHOO W ‘HT) 8T L0T-S0T 16C S6¢C I3°€S SYONIGY'HY?D 184
(ODHN ‘S ‘HI) 86°11 ‘(HIV ‘S ‘HI) +'8 {(s ‘HI) TI'8 (6'L =1 P ‘HI) 10°8
6'L=r"PHI) €6'L ‘(W HY) T9°L-8Y'L (6L =1 HI) Ot'L 0Lt 16T $8°0S
08 (s “HI) 8L'9 (O*HO*HOO ‘W ‘HYT) 0¥ (O*HO*HOO ‘W ‘HT) ST 0TT-61C IS¢ €LT 1105 YFONIIDS'H®D ov
(OOHN ‘s ‘HI) 0T°ZT ‘(HIV ‘s “HI) 0€'8 “(W “HY) 0L'L-0%"L (S “HI) 8L'9 0£'€ 8Th 31°S9
S8 {(O*HDO™HOO ‘W ‘HY) 6€¥ (OHOHOO W ‘HT) ST+ ((OFHD ‘S “HE) $8'€ ¥12-71¢ €0°¢ 96°¢€ 3319 SONID¥'HED 6€
(ODHN ‘s “HI) €8°01 “(HIV ‘W ‘HY) 86'L-L8'L (08 =/ P ‘HI) OL'L
{(w‘HT) §9°L ((0°8 =/ “HI) 8S'L “(W “HI) 1¢°L “(w ‘HY) 9L ‘(W “HT) 8T'L 68°C [4%3 ShS
89 (s “HI) 86'9 (O*HO*HOO ‘W ‘HY) 8¢ (O*HD*HOO ‘W ‘HT) 8T+ 631-881 19C ITe TIvs YONI’'H®D 8¢
(ODHN ‘s ‘HI) 6¢'11
(HIV ANy ‘9 =1 P “HI1) 00°8 (S ‘HI) 06°L “(W “HS) 0L'L-0S'L
(LT1=rPHDOTLSHI)669(LT=r9¢=/ PP HI)OL9 0% 354 9.°89
18 {OHO'HDO ‘W ‘HY) $€+ (OTHOHDO ‘W ‘HY) 8T+ 91Z-S1t 8¢ 0% 17'89 SON*'H™D LE
(OOHN ‘s “HI) 95°CT “(HV ‘[Amy ‘s ‘H1) 98 (9°¢ =1 P “HI) $0'8
SHD9YL(LT=r PHDITLWLT=r9€=0"PP HI) ¥L'9
- (O™HOHDO W ‘HY) 8¢+ (O"HO'HIO ‘W *HT) 8T S9 0 8L€9
(CHO™HD ‘T'L=r D ‘HY) 60°¢ “("HOHD ‘TL =" ‘HE) 80'1 807-L0T %4 (X 54 9¢€9 SONS'H®'D 9¢
78
8 L 9 S v € 4 I

(ponunuod) ‘1 F19V.L

803



(ODHN ‘S ‘HI) €201 “(HXV ‘L'L =1 P ‘HD 08'L “(S ‘HD) 8'L (L'L=r P ‘HD) TE'L
(S “HI) 8L°9 {(HO ‘s ‘HD) €8S ‘(HOHD ‘W ‘HI) 65t ((OFTHOHOO ‘W ‘Ht) TT¥

8Ty | L¥9 | 1L'69
99 {(FHDIV ‘s ‘HE) 8€°C “(FHOHD W ‘HY) §9'1 ((“CHD®HD ‘W ‘HE) 08°0 €91-791 % | ¥€9 | T€69 PON'*H®'D (1%
(ODHN ‘s ‘HI) 2101 {(HIV ‘S'L=/ VHI) 8L'L
(W *HI) 65°L “(W HE) O¥'L-0€°L *(5 ‘H1) 08'9 ((HO 'S ‘H1) 09°S ((HOHD ‘W *HI) §S'v Ty | st's | sTs9
6 {(OTHDO™HDO ‘W ‘HY) 7T “(CHOHD W ‘HY) 79'T {("SHOHD ‘W ‘HE) 18°0 €ET-TET Ty | ¥¢S | 1679 YONLBTHE'D 8
(ODOHN ‘s ‘HI) 86°6 {(HIV ‘S'HI) S6'L
(o'L=rPHDTELAEL=LPHDILLAEL=rVHD 9L (W HY) vE'L-0TL v6T | o | Trss
S (s “H1) 80°L (s “HI) ¢0°L “(HO ‘s “HI) ¢Z'9 ‘(HOHD S‘HT) 90°9 {(OHD ST ‘H9) TL'€ LLT-9L1 69T | I8¢ | TI'sS YONIDIFS ' H®D Ly
(ODHN ‘s “H1) 01°01 “(HIV ‘KU1 ‘6’1 = P “HI) TH'8
(Te=rPHD6SLNSH=rP HI) 0§'L (W HE) $0°L (HOHD ‘6'9 =/ D HI) 50°S 9 | 869 | 6L9
6 {(HO s ‘HT) ST°¢ ‘(HOHOHD ‘6'9 =/ P ‘HE) 9'1 (ng-7 *S°H6) €€'1 TH1-071 ¥YSv | STL | OT'L9 STON'TH'D 9%
(OOHN ‘s “HI) 09'6 {(HIV ‘9'8 =/ P ‘HI) 0¥'8
(9T=r9'8=rPP HI) LS'L “(W HY) SY'L-TTL(L'L=L"P ‘HI) 90'L wy | 99t | 8T6s
08 {(HOHD ‘w ‘H1) 89't {(HO ‘s ‘HT) 0t'€ ‘((HOTHD ‘W ‘HY) $8°T {(‘“HO'HD W ‘HE) 08°0 TT1-0T1 0% | ISt | ST6S ONFIDS'H'D St
(ODJHN ‘s ‘HT) $€°01 “(HIV s ‘HI) 29'8 {(0°C =/ P 'HI) S8'L
6T=r08=rPPHDSYLNET=L"08=/"PP HI 8F'L(08=r"VHI) LEL
(0T=r'¢8=r"PP ‘HD CI'L (€8 =/"P ‘HI) 88'9 “(HOHD W ‘H1) 89'¢ 08¢ | oIy | €rzs
6L {(HO ‘s ‘HI) 0¥'€ “(CHOTHD ‘W ‘HY) $6'1-SL'T (‘CHDHD ‘W ‘HE) $6°0 PEI-¢€l 08¢ | STv | 907CS CONIDIFS'H'D 144
(ODHN ‘s ‘HI) 056 “(HV ‘1'8 =/ P ‘HI) ¥T'8
(8=, PHD09L 9T =/ T8=r"PP ‘HI) 8'L ‘(W *HE) 6€'L-5T'L “(W 'HT) 80'L 6y | 8% | 0s'Ls
{(HOHD “w ‘HI) 89't {(HO ‘s ‘HT) 01°€ ‘(CHOTHD ‘W ‘H7) $8°T {(‘“HDHD W ‘HE) 060 66786 0y | 667 | OTLS CONIE'H'D (54
9L
8 L 9 S ¥ € 4 I
N H 0 »[NULIO nod
c ) . i G ¢ 2 {8R1 u
% PIPIA +(ZH) 'wdd p ‘wnnoads YN H, Do “dwt .x%ﬂm%wo EME 4 Ew L, s
0

LS-€¥ SIOYOIY [AZU9qOUIE[A0Y/-0 JO SONSLIORIRY) T A1V L,

804



(LS “9S “PS ‘IS-L¥) *P-OSINA PUe (SS ‘€S TS ‘Ob-€F) S1DAD Ul udye) d19m enoadg o

‘[ouedoid-z woy pazI[[eIsA1031 sem §§ 1onpoid ‘[OUBY}D WOILJ PIZI[[BISAIOAI 9IOM LS PUR QG “pS-€f SIONPOI{

(OOHN ‘s ‘HT) 896 {(HIV ‘T'8 =/ P ‘HI) 69°L (W “HL) 0S'L-0T'L (S ‘HI) 8T'L ore | oce | 680
65 (s “HI) 6L°9 “(HO ‘s ‘H1) 00'9 ‘(HOHD ‘S'HI) 16°S (O*HO'HOO W ‘HY) +T'H 191-091 06¢C | 1T | 830S YONUGLHED LS
(ODHN ‘s ‘H1) 06°6 “(HIV ‘TAUSIY} ‘8t =/ P “HI) 18'L
€y =rPHD LYL(EL =/ P HO v'L (W HY) 0€'L9T'L vre | 19€¢ | 8¢
YL (s ‘H1) 28'9 {(HO ‘s ‘HID) 1+'9 {(HOHD ‘S‘HI) 78S (OHIHOO W ‘HY) vT'¥ LYT-9%1 I8C | T€€ | TS¢es STONIE'HD 9s
(ODHN S ‘HI) §0°6 ‘(HIV ‘S ‘HI) 91'8 (8'L=r P ‘HD ¥8'L
(8L=rPHDILL (W HY) SSL-8t'L (W HE) 8€'L-€TL (08 =/ HI LT'L 897 | 8z¢ | s90s
$9 (s ‘HD 9%°'9 {(HOHD ‘S'HI) +1'9 {(O*HOHOO W ‘H¥) TT+ ‘(HO ‘S'HI) +9°¢ LLT-9LT we | ITE | $€0S FONIIOH'HED SsS
(ODHN ‘s ‘HI) $6'6 *(HIV ‘W ‘H8) Ly"L-€T'L ‘(W ‘HI) vT'L (s “HI) T§'9 67 | €L | L8%9
€L {(HOHD SHI) ST°9 {(HO ‘s ‘HI) S¢S (OHOHIO ‘W ‘HY) TTH (OTHD ‘s ‘HE) T8¢ 8YI-Lp1 10€ | ¢St | 199 SONIDPHED v
(ODHN s ‘HI) €1°6 {(HIV S‘HI) ¥6'L
‘(W °HT) 08°L-SL°L ('8 =/ P “HT) 95°L (W “HS) S€°L-ST'L (08 =1V ‘HI) 80'L 18T | zre | gTvs
69 (s “H1) 299 {(HOHD ‘s ‘HI) §8'S “(O'HO'HOO ‘W ‘HY) T {(HO s ‘HI) 6¥'€ 8P I-LyT ¥9C | SSE | ¥6'€S YONI®'HZD €S
(OOHN ‘s ‘HT) 0€'6 “(HIV TAMy ‘s “H1) L9°L (S’ =/ P HD €+'L
(W HS) 9€°L-61'L (0°T=r"P ‘HI) 90°L {(S ‘HI) LS9 (0T =r"S€ =/ "PP ‘HD) 9¥'9 66'€ | 88t | LES9
€9 ‘(HOHD ‘w ‘HI) $8°S ((O°HO'HOO ‘W ‘HY) 61'% “(HO ‘s ‘HI) SS'€ 121-0C1 18€ | 9LF% | 0¥99 SON'HD s
(OOHN ‘s ‘HI) LE0T {(HV TA ‘T =P HID T6'L {6 HD ISLALT = PHD6TL . .
(s*HD 9L'9 XL’ T =/ TE =/ PP *HI) 69°9 (HO 'S ‘HI) 96'S *(HOHD ‘W ‘HI) TS'¥ A
7L {(O*HD™HOO W ‘HY) €T+ {(CHO'HD ‘W ‘HT) ¢9'1 {(‘'HOHO ‘W ‘HE) 08°0 9¢1-6€1 Ty | TS | 0T€9 SONL'H'D s
(ODHN ‘s “HID) €201 “(HAV ‘AU Ty =P ‘H1) €8'L (6'€ =/ P HI) IL'L (S HD v€'L 6y | Les | L1709
6'€=rT=r"PP HD 0T'L (s HI) 6,9 (HO ‘s “HI) §L°S “(HOHD ‘W ‘HI) 09'% 8V | &S | 8T09 S'ON'H'D 0s
89 {(OTHOHDO ‘W ‘Hy) €T “(CHOHD W ‘HY) ¢1'T {(""HOHD ‘W ‘HE) 08°0 WI-0v1
8 L 9 S ¥ € 4 I

(ponunuod) 'z 419V.L

805



(HIV AUty 0y = P “HI) 0L'L
(eS=rPHDSHLOY=r"¢S=rPP HDOI'L
“(S*H1) 089 *(s H1) 059 “(auIzexozuaq y-H ‘W °HI) 0T'S 9y 20°S LLE9
L {(OTHOTHOO ‘W ‘HY) §TH (EHOTHD W ‘HY) 06'T (‘€ HOTHD W ‘HE) SO'T — 1% (X% €9 SEONSTHITD 9
(HWV ‘L'L=rPHD v0'8 (L'L=r"P HY) €TL (S ‘HI) 98°9
(s ‘HI) ¥§°9 ‘(euzexozuoq y-H W “HI) 97°S (OHOHOO W ‘HY) ¥T'H £y 619 LLEL
€8 ((FADIV s “HE) Th'C {(CHOYHD ‘W ‘HY) 06'T “(HOHD W ‘HE) 60'T 78-18 K44 96°S 1S°¢L FONS'HO'D v9
(HWV 9T =r%8=r"PP ‘HD) 96'L (V' 1 =1 ¥'8 =1 PP ‘HD) TH'L
(W HT) 0€°L-ST'L (S ‘HT) $8°9 (s ‘HT) §S°9 “(durzexozuaq y-H W ‘HI) TE'S
YL ((OHO®HOO ‘W ‘H¥) 8T'¥ {((HOHD ‘W ‘HY) 96'T “(“HOHD ‘W ‘HE) 01'1 — Ly SIS 00'69 CONA'HP'D | +€9
(HWV S*HD vT8(L'L=r"PHD LELN6L=r"PHDISLN6L=r"P HI) 9L
(W °HE) 6T°L-ST'L(0'8 =/ P “HT) 60°L *(S ‘HT) 969 (s “HI) 06'9 16'S £8°€ 8L9S
49 ‘(ourzexozuaq 4-H ‘s “‘HI) 0’9 ((OFHD ‘s “HE) $6'€ (OTHD ‘s ‘HE) 8L'€ 911-S11 €ee 19°¢ €eLS SONIDIGHHED 9
(HIV “Auor 6y = p ‘HD vL'L ('S =P “HD) Ly'L (TT=rP HD TE'L
(TT=r 8= PPHDITLA6Y=L"Y'S=CPP HI)OT'L
(88 =r"P ‘HI) L6'9 ‘(duizexozuaq 4-H ‘8°9 = ‘b ‘HI) €5°¢
IL ‘(CHD ‘8'9 =1 P "HE) 99'1 “(ng- *s ‘H6) SE'1 — 16'% 1L'9 ¥S'IL SONCH'D | 4«19
(HIV v 1=r"¢L=r"PP HD9LL (6 L=r"P HI) Ly'L (W HE) TH'L-9T'L
(6°'L=r"PHDETL(F1=r"P HI €0°L ((duizexozuaq 4-H W ‘HI) St'S
(39 {((HO®HD ‘W ‘HY) 11°C “((HOHO W “HE) 01°1 — LS 8T¥ 9L'79 ONUDS'H'D | (x09
(HWV SHD 1189 T=r06=,"P‘HI) 10°8
(W HY) 6v'L-cy'L (68 =11 HD) 9L (8T =/06=r"PP ‘HI) TE'L
06 =/ P "HI) 989 *(urzexozuaq p-H ‘W ‘HI) 6T°S
$9 {((HO™HD ‘W ‘HY) $6'T “((HOHO W “HE) 90'1 — 66'¢ vL€ 18%S ONIDIF'H'D | ,+6S
(HIV ‘W 'HY) €L°L-09°L (W *HS) 1#°L-61'L (€L =V HI) €0°L vy 9y 81709
‘(surzexozuaq p-H W “HI) 6¢°S (FHOHD W ‘H) L0°C {(FHDHD ‘W ‘HE) 80'T — Ty w©Y 67709 ONIE''H*'D 8¢S
16
8 L 9 S v 3 4 I
(© 0]) N H D od
¢ < wdd ‘o (¢ (Jouelo 10y T B[nuLIo) pun
% PIIA (zH °r) "wdd *@ “(f1D@D) wnirjeds JIAN H, 5, “dw % PIIEMITE) eoundurg “won

% ‘Punog

TL-8S sduIzexozuag-1‘g-Hi Jo sonsueIey) ¢ 41dV.L

806



(T°9) 8T “(¢t) 6€ (T'S) §9 “($720)

SL(SL) 16 (8'87) S6 “(s72L) €21 (88D #€1 “(0'+1) SLT “(001) 061 (€°91) ,[IN] €1¢ — €9 punodwod (') 6€ “(9'12) LS
(1o LL “WSD 16 “OvL) 111 (€1€) 81T (T'8) v¥1 (T9) 8ST “(b't) vLI “(8°01) 661 “(+'9) TvT “(€°9) §ST “(001) 0LT
‘(z8y) [] s8¢ — 19 punodwoos (z¢) 67 “(I'v) 1S “(I'81) SL “(L°€) 201 “(1'61) 11 “(F'61) 6€1 “(F'v) 991 “(T'S) 981
“001) 92T (602) [N so€ — 09 punodwos (8°¢) 05 “(S°02) SL “(9°81) 111 (1'91) 6€1 “(1'8) 091 “(L'¥) 01T “(001) TTE
‘(612) IN] 15€ — 6§ punodwo) (% ™7) z/ur ‘wnnodds sSeN ‘€9 ‘[9-6S 10§ pAuLIoFIdd Jou sem SISA[eU. [BIUSWS[ o
"S[I0 SNOJSIA 31k [ PUL ‘99 ‘G9 ‘€9 ‘[9-8S SIONPOI{ 4

(HIV ‘L'L=rP‘HI) 8S'L
(08 =P ‘HT) 6€°L (W “HE) TE'L-TT L “(W ‘HE) TI'L-90°L 6L'T 0°¢ LTS
€L (s “HI) €9°9 ‘(suizexozudq 4-H ‘s ‘H1) 97'9 ((OTHOHDO ‘W ‘H¥) STH ¥9-€9 19T €87 €TS EONUGS'HED w
(HWV TAuIq ‘0'y = P ‘HI) €9°L {(9°8 =1 P ‘HD) 6¥'L (($’S =1 P ‘HI) €¥'L
(98=r"PHY €TLOY=r"SS=r PP ‘HI) v0'L (s ‘HI) 889 LT€ 67°€ 60°9S
0L (s “HI) 1€°9 {(duizexozudq 4-H ‘s ‘HI) £2°9 ((OTHOHDO ‘W ‘H¥) STH — 16T I TT9S SEFONIETHYD IL
(HWV S HD ¥v'8 ('8 =rPHD Y08 (¥'8=rP HD 8LL(TS=rP HD 8L
(W HY) 6€°L-6TL(LL=rPHD¥TL(H8=rHI) €1'L X(s ‘HI) $69 8LT 00°¢ 9'TS
YL (s ‘HI) £8°9 ‘(duizexozuaq $-H ‘s ‘HI) L£'9 ((OTHO'HDO ‘W ‘HY) 9T'¥ 102-00T 95T IT€ 097CS EONIIDS'HED oL
(HV ‘W ‘HY) $9°L-8S°L
(T1=r°08=r"Pp HI) ¢t'L ‘(W ‘HY) 8T'L-8T"L (W ‘HT) 66'9-769 (S ‘HI) 8L'9 che Shy €LL9
18 {(ourzexozuoq v-H ‘s “HI) 9¢'9 (OHOHOO W ‘H¥) ¢TH ((OFHD ‘s “HE) ¥8°€ €81-781 tee ARZ VL9 YONID®'HED 69
(HIV ‘s ‘HI) ¢¥'8
(9L=rPHDE8(OL=rPHIILL(WHS) LELN(SL=LVHDITL 86'C vbe 1€°9¢
08 (s ‘HI) 16'9 {(HIV ‘duizexozudq y-H ‘W ‘HY) 1€'9 (O'HOHIO W ‘HY) T+ SSI-¥S1 weT LTE €095 SONIP'H®D 89
(HIV Ty QT =/ P ‘HI) $$°L ‘(W *HS) 8€'L-€€°L “(W ‘HT) 96'9 (W “HI) S+'9 0T+ yS 90°ZL
L (s ‘HI) 679 ‘(duizexozudq $-H ‘s ‘HI) $7°9 ((OHO*HDO ‘W ‘HY) 0T ¥ SLT-¥LT 1€ ory 9¢CL FONSTHY) L9
(HIV A QT =/ P HD ¥S'LASE=r
P HT) 869 (s “HI) 989 (W ‘HY) Ly'9 (duizexozudq y-H ‘W ‘HI) LTS 16 0€'S 9¢°L9
{(OTHO™HOO ‘W ‘HY) ST {(FHO'HD ‘W ‘HT) #8'T “(HOHD ‘W ‘HE) 00°1 — 9Y 9T'¢ $0°L9 YONS'H'D 99
96
3 L 9 S v € 4 i

(ponunuod) ‘¢ 419gV.L

807



We later found that acylaminocarbinols 43-46, 50-52, and 56 (Table 2) can be smoothly converted to the
corresponding 4H-3,1-benzoxazines by the action of trifluoroacetic acid, which is weaker than sulfuric acid.
Complete conversion in this case requires only a slightly longer reaction time and moderate heating (see
Experimental). A clear advantage of trifluoroacetic acid as the cyclizing agent is that the action of this acid on
acylaminocarbinols with acidophobic substituents leads to the corresponding 4H-3,1-benzoxazines in high yield
(Table 3).

The composition and structure of newly synthesized acylaminoketones 28-42, acylamino-carbinols 43-57,
and 4H-3,1-benzoxazines were supported by physicochemical methods and elemental analysis (Tables 1-3). Thus,
o-aminoacylbenzenes may be used in the synthesis of variously substituted 4H-3,1-benzoxazines.

EXPERIMENTAL

The '"HNMR spectra were obtained on a Varian VXR-400 spectrometer at 400 MHz for solutions in
CDCIl; with CDCl; as the internal standard and a Bruker AM-300 spectrometer at 300 MHz for solutions in
DMSO-ds with TMS as the internal standard. The mass spectra were taken on a Finnigan SSQ-7000 GC/MS
with a 30-m capillary column packed with DB-1 using helium as the gas carrier and temperature programming
from 50 to 300°C (10 deg/min). The purity of the products was checked by thin-layer chromatography on plates
with grade-II activity alumina using 1:1:3 ether—chloroform—hexane as the eluent.

2-Aminopropiophenone (6) was obtained in 96% yield; mp 45-46 (from ethanol) as described in our
previous work [8].

2-Amino-4-bromopropiophenone (7) was obtained in 72% yield; mp 85-87°C (from ethanol) as
described in our earlier work [9].

2-Amino-5-chloropropiophenone (8) was obtained in 92% yield; mp 80°C (from ethanol) as described
in our previous work [10].

2-Amino-4-tert-butylacetophenone (12) was obtained in 74% yield by the reduction of nitroso
derivative 11 according to our previous procedure [8], mp 96-97°C (from ethanol). "H NMR spectrum (CDCl;),
o, ppm (J, Hz): 1.30 (9H, s, #-Bu); 2.55 (3H, s, Ac); 6.26 (2H, br. s, NH,); 6.65 (1H, d, J = 2.0, H-3); 6.73 (1H,
dd, /=9.7, J=2.0, H-5); 7.65 (1H, d, J=9.7, H-6). Found, %: C 75.16; H 8.78; N 7.16. C;;H;;NO.
Calculated, %: C 75.35; H 8.96; N 7.32.

2-Aminoacylbenzenes 23-27 were obtained by the reduction of nitroso compounds 18-22 as described
in our earlier work [12].

2-Amino-4,5-dimethoxy-2'-chlorobenzophenone (23) was obtained in 54% yield; mp 51-52°C (from
2:1 ethanol-chloroform). 'H NMR spectrum (CDCl;), 8, ppm (J, Hz): 3.60 (1H, s, CH;0); 3.88 (1H, s, CH;0);
6.19 (1H, s, ArH); 6.54 (2H, br. s, NH,); 6.58 (1H, s); 7.32-7.44 (4H, m, ArH). Found, %: C 61.42; H, 4.71; N
4.51. C5sH4CINO;. Calculated, %: C 61.76; H 4.84; N 4.80.

2-Amino-4,5-ethylenedioxypropiophenone (24) was obtained in 73% yield; mp 92°C (from ethanol) [12].
2-Amino-4,5-ethylenedioxybenzophenone (25) was obtained in 69% yield; mp 135°C (from ethanol) [12].
2-Amino-4,5-ethylenedioxy-2'-chlorobenzophenone (26) was obtained in 58% yield, mp 161°C (from ethanol).

2-Amino-4,5-ethylenedioxy-4'-bromobenzophenone (27 was obtained in 71% yield; mp 151-152°C
(from 2:1 ethanol—chloroform). "H NMR spectrum, 8, ppm (DMSO-de): 4.18 (2H, m, OCH,CH,0); 4.30 (2H, m,
OCH,CH,0); 5.95 (2H, s, NH,); 6.22 (1H, s); 6.93 (1H, s); 7.50-7.52 (4H, m, ArH). Found, %: C 52.90; H 3.49;
N 4.19. Cy5H,BrNO;. Calculated, %: C 53.91; H 3.62; N 4.19.

o-Acylanilides 28-42 (General Method). A sample of 0.01 mol acid chloride and 0.01 mol
3 N aq. NaOH were added together to a stirred solution of 0.01 mol corresponding o-aminoacylbenzene (6-8, 12,
23-27) in 30 ml dioxane, stirred for 30 min, and poured into 300 ml water. The precipitate formed was filtered
off, washed with water, and recrystallized from a suitable solvent.
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o-Acylaminobenzyl Alcohols 43-57 (General Method). A sample of 20 mmol (10 mmol for 28-31)
corresponding amidoacylbenzene 28-42 was added with stirring to a solution of 10 mmol NaBH,; in 20 ml
ethanol over 30 min. The reaction mixture was heated to 40-50°C and stirred for 30-120 min until the reaction
was complete as indicated by thin-layer chromatography. Then, 10% hydrochloric acid was slowly added until
the mixture was slightly acidic. The aqueous ethanolic solution was poured into 150 ml water. The precipitated
reduction product was filtered off and recrystallized from a suitable solvent.

Cyclization of o-Acylamidobenzyl Alcohols 47-49, 53-55, and 57 to give 4H-3,1-Benzoxazines
62-64, 68-70, and 72 by the Action of Sulfuric Acid (General Method). A. A sample of 1 mmol amido
alcohol 47-49, 53-55, or 57 was added to a 10-fold excess of concentrated sulfuric acid (d = 1.84) (relative to the
mass of the starting carbinol) cooled to from 0 to -5°C and the mixture was stirred until a uniform solution was
obtained (from 30 to 60 min). The sulfuric acid solution of the cyclization product was poured into a mixture of
20 ml water and 20 ml ice. The reaction mixture was neutralized by adding sodium bicarbonate and extracted
with chloroform. The extract was washed with water and dried over magnesium sulfate. After evaporation of the
solvent, the product was isolated by thick-layer chromatography on an alumina plate.

Cyclization of o-Acylaminobenzyl Alcohols 43-46, 50-52, and 56 to give 4H-3,1-Benz-
oxazines 58-61, 65-67, and 71 by the Action of Trifluoroacetic Acid (General Method). B. A sample of
1 mmol amido alcohol 43-46, 50-52, or 56 was added in batches with stirring to a 10-fold amount of CF;CO,H
(d 1.48) (relative to the mass of the starting alcohol) and heated at 40°C for 1 h. After cooling to room
temperature, the reaction mixture was poured into a mixture of 20 ml water and 20 ml ice and neutralized by
adding sodium bicarbonate. The mixture was extracted with chloroform. The extract was washed with water and
dried over MgSO,. The solvent was evaporated and the residue was subjected to thick-layer chromatography on
an alumina plate.

This work was carried out with a Leading Scientific Schools Grant (supervisor N. S. Zefirov).
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