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The electrophilic amination of carbon nucleophiles is an important C-N connective process
in organic synthesis.[1] In this context, a variety of synthetic equivalents of the NH,®-synthon
(al-synthon, Umpolung) have been developed over the years, among them hydroxylamine
derivatives,|2] sulfonylazides,[3] di-fert-butylazodicarboxylate (DBAD),[4] oxaziridines[5] and
1-chloro-1-nitroso reagents.[6] In addition, asymmetric electrophilic amination procedures,

especially of carbonyl compounds, have been reported in recent years.[7]
a—‘ ‘mmoketenes have found wide application as precursors of physiologically important
athanalamiine Aarivatives and ac intarmadictae e tha cunthacie A€ o lowca <raeia ry
ethanolamine derivatives and as intermediates for the synthesis of a large wvariety of

heterocyclic systems.[8] Different synthetic routes to o-aminoketones have been well
reviewed,[9] but nevertheless, there is still a need for new, efficient syntheses of these
compounds. Herein we describe the use of metalated N,N-dimethylhydrazones (DMH’s) in the
formation of C-N bonds « to the carbonyl group thus establishing a general procedure for the
synthesis of the title compounds. The versatility and usefulness of N,N-dimethylhydrazones in
a variety of other electrophilic substitutions is well established.[10] The aminating reagents
used in our study were DBAD and triisopropylbenzenesulfonylazide (trisN3). DBAD was

purchased commercially and trisylazide was prepared using the literature procedure.[3]

1 3 + farmat ftha lat 1 +
The intial step in the synthe51s of a—ammoketones is the transformation of the ketones 1 into
thhn AAsnagea Ao~ TYNALT 1., JEgh I A, - - c=ss4bl sS4l 2 pd - .

(LDA) at 0 °C to give the azaenolates, which are trapped by the aminating reagent (DBAD or
trisN3) at —78 °C. Subsequent oxidative cleavage of the product hydrazones 3 and 5 by ozone
leads to the corresponding a-aminoketones 4 and 6 as outlined in Scheme 1 and 2.

We selected cyclohexanone-N,N-dimethylhydrazone (2¢) as the standard substrate and
found in the case of both of the aminating reagents DBAD and trisN3 acceptable yields of the
o-aminated hydrazones, when the azaenolate was treated with 1.3 equivalents of the
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aminating reagent at —78 °C in THF. In order to examine the generality of the present
methodologv. reactions were carried out on caveral hvdrazoneg inchiding cvelic acvelic and
L8 82 By FWATUIVIIS Wdv LALLILVU VUL Vi SVl al lydidlunive iiiuuiE vyuvliv, avyuliv alilu
arnmatic nanage Tha annna Afthaca alantranhilice ameimatinme jo aridamt Seomen tha dnfa memcridad S
arviiiauiv Uiivs. 104 SLUPT U1 UIest CICLUUPLIIC ailliidiiois 1S CVIUCTIL 1ol ui€ Gdia proviaed im
Table 1 and 2.
O o] u‘;«'H%OC
J-L N —N —N NRBOC
R1/ \' e e R1/ L9
R2 R2
1 4
o o, | DMH O3, CH2Cl b, .
>Y0 /o+60 °C _78 °C l b1-Y2 %
1) 1.1 eq LDA, THF
WH.r Nor AL h wu_r
LA V Wy, 27001 i IS\J
N 2) 1.3 eq DBAD, THF N
HsC” N -78 °C HaC” N I}IHBOC
R1)j\ 6385% R1J\/NBOC
R2 R2
2 3
o k|
Scheme-1
Table 1: Electrophilic amination of dimethylhydrazones using DBAD
Rl R2 product yield (%)l2] product yield (%)lal
Et Me 3a 85 4a 92
n-Pr Et 3b 74 4b 85
-(CH"\a- 3c 78 dc T8
224 ~ e i e
P - Ul AA Ad AS
1 i1 A\ § .Lj U uwv u v
Bn Ph 3e 4e 61

In all instances the DMH-azaenolates reacted virtually instantaneously with DBAD and
trisN3 at —78°C. In a typical experiment, a cooled (=78 °C) solution of the lithiated hydrazone
was treated with a precooled solution of 1.3 equivalents of DBAD or trisN3 via syringe. After
2-5 min, the reaction was quenched with aqueous NH4Cl solution and an extractive workup

followed by chromatographic purification afforded the aminated hydrazones 3 and 5 in good

vielde In tha race Af aminatinn wit tricNA tha i1cnlatad nradini~t wace nnt an avhnertad .
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mechanistic pathway as depicted in Scheme 2 would be the 1,3-dipolar cycloaddition of the
azide dipole moiety with the enolate in an opposite regioselectivity as proposed by Evans et
al,[1d] to form the triazoline, which upon loss of nitrogen and quenching with NH4Cl leads to
the stable sulfonamide 5

Finally, the product hydrazones were oxidatively cleaved to yield the target a-aminoketones.
Whereas ozonolysis at —78 °C worked well with the N-BOC protected hydrazinohydrazones 3

,')
)
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to give the corresponding N-BOC protected o-hydrazinoketones 4, oxidative cleavage of the
trisyl-protected a-aminohydrazones 5 turned out to be not an easy task and the yields of the

Q 0
B,)‘\I oy —y R1)J\',N|-mis
1 6 o

|-
>90 % | )4 Og, CHaClz T4a-63%
160 °C

1) 1.1 eq LDA, THF

HaC 0°C,4-6h HaC
_N. 2) 1.3 eq trisNa, THF N
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e Re o )=
- J > {
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Scheme-2

Table 2: Electrophilic amination of dimethylhydrazones using trisylazide
I 0

Rl R2 product  yield(%)[2]  product _ yield (%)l2]
Et Me 5a 84 6a 63
n-Pr Et 5b 78 6b 60
-(CHp)4- S5¢ 66 6¢ 55
Ph CH3 5d 69 6d 48
Bn Ph Se 65 Ge 49

[a] Yield of isolated product after column chromatography

O S
3] Cu(OAc),[14]
ere tried, but in all
cases the cleavage was not satlstactory. However, ozonolysis at —30 °C worked in moderate
yields. The reason for the lack of reactivity in the case of 5 could be steric demand of the
bulky trisyl protecting group.

In conclusion, the new a-amination described allows a general access to protected o-
hydrazino- and o-aminoketones. The advantage of this C-N connective approach is the easy
availability of simple ketones as starting materials. An analogous reaction sequence is now
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being investigated in our laboratories on ketone SAMP hydrazones to obtain enantiomerically
enriched a-aminoketones.

LAperiment
The maltina nainte (Riichi annaratiic cvetam N Attali) are nnenrractad IR cmentras Darl in
LAiw MUMIUIRLE PAULIILS (LJULdll GppAlatuo Sy oLuiil Lri. LULVLIL) Al UWIVULICUIWTU,. 1IN lJCLA.la. 1 CIAILL
Elmer BT 1780 aenectrametar LT NAMR 72300 MIT anAd 3090 NTAMD cmanten 78 ANALI-\. Uas

LIS ©1 170U apcu LHOIT . Il INIVIIN (OVUVU VI ) daii o INIVIN Spoid (/0 IVHZ). vadlldil

on a varian MAT 212 (70eV) spectrometer with DEI ionisation and are represented as m/z
(%). Microanalyses were obtained using a Heraeus CHN-O-Rapid element analyser.
Ozonolysis: Fischer ozone generator type 502.

Chemicals: All reactions were carried out under argon. The reagents were of commercial
quality from freshly opened containers or purified prior to use. #»-BuLi (1.6N in hexane ) was
purchased from Merck, Darmstadt. Tetrahydrofuran was freshly distilled from potassium
under argon. Dichloromethane was distilled from calcium hydride. Flash column

rhraymatnoranhvy wae rarriad Aant nieing Maorol cilica gal_, AN Raartinng wara manitarad ke TT O
Vil ULIIGLY (<3 11] YYQO Ladllliwul VUL Udll 15 1vivivhn oliiva E\Jl UV, INCALVLIVLID VYWUIL L HHIUVILIVICOU L)y j B WO N
..... N A ol mlaban failinn ml BTN A < 1 usine 5 % phosphomolvbdi 1 1at

USHIE IVICICK pidales (Sliicd g1 Ips4) dlld Vlbudllbcu Ublllg J pPnospnoInolyoalC dacia soruuon i

AT 27T - .1 1 1

ethanol. N N-Dimethylhydrazones 2 were prepared foi
dures.[10]

General procedure for amination with DBAD:

In a typical reaction procedure, a cooled (=78 °C) solution of the lithium aza-enolate of the
hydrazone ( formed by the reaction of 1 eq of the hydrazone 2a (0.128 g) in 2 ml THF with
1.1 eq of LDA at 0 °C for 4-6 h) was treated with a precooled solution of 1.3 eq DBAD
0.299 g\ in 2 ml THF via cannula. After 2-5 min, the reaction was guenched with saturated

i—-c

owing standard literature proce-

=

“1
queous NH.(C] olution. An ex ractive workun.  followed bv column
LS A A WA= AN ) A NE ‘4\/1 \J\Jlu‘»lull r l AL AW LE N ¥Y Wil UJ \l‘.’lullul

(pentane/ether 2:1) affords the aminated product 3a in 85 % yield (0.304 g).

Y /TY AT AT r'e

Di- (le?’[—Du[yl}l {2[(L)-IV, 1v-azmemymyarazan01 1—memytouzytj 1,2- nyaraamecaroaxytat e (3a):
Yield: 85 %. Viscous liquid. 'H NMR (CDCl3, 300 MHz): § = 1.06 (t, ] = 7.2 Hz, 3H, CHjs),
1.54 (s, br, 18H, 2C(CHj;)3), 1.57 (m, 3H, CH3), 2.36 (s, 6H, N(CH;),), 2.69 (m, 2H, CH,),
4.98 (m, 1H, CHN), 6.88 (br, 1H, NH) ppm. *C NMR (CDCl3, 75 MHz): = 14.43, 16.66,
23.00, 28.20, 28.30, 47.55, 52.63, 80.01, 80.63, 155.86, 173.28 ppm. FT-IR (in CHCl;, cm’
h: 3310, 2990, 2940, 2860, 1720, 1650, 1450, 1400, 1340, 1290, 1150, 1100, 1050, 1020,

900, 850, 790. MS (70 eV, 80 °C) m/z (%): 359 (M" +1) (8), 358 (32), 302 (8), 242 (8), 229

SD

(12), 201 (), 158 (32), 142 (52), 99 (24), 72 (12), 57 (100). C;;H3sN,0, (358.4): Calcd. C

56.98, H 9.49, N 15.64. Found C 57.01, H 9.45, N 15.62.

Di-(tert-butyl) 1-{2[(E)-N,N-dimethylhydrazono]-1-ethylpentyl}- 1, 2-hydrazinecarboxylate (3b):

Yield : 74 %. Viscous liquid. '"H NMR (CDCl3, 300 MHz): 8 = 0.80 (t, J = 7.0 Hz, 3H, CHa),
0.96 (t, J = 7.1, 3H, CHj), 1.15- 1.17 (m, 2H, CH,) 1.45 (s, 18H, 2C(CHs);), 1.97- 208 (m,

2H, CHy), 2.35 (s, 6H, N(CHs),), 2.54 (m, 2H, CH,), 4.74 (m, 1H, CHN), 6.48 (br, 1H, NH)

ppm.*C NMR (CDCl3, 75 MHz): § = 10.03, 14.23, 21.56, 25.10, 28.25, 33.22, 46.46, 63.39,
47.55, 81.01, 155.86, 171.86 ppm. FT-IR (in CHCl;, cm™): 3300, 2990, 2940, 2860, 1760,
1640, 1400, 1340, 1290, 1100, 1050, 1020, 950, 900, 760, 650. MS (70 eV, 80 °C) m/z (%):
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t_yul-{zunj-n 1v—a1memymyarazono jcyctoneagzl 3-1 z-nyarazmecarboxylate (3¢):
Yield : 78 %. Viscous liquid. '"H NMR (CDCI3, 300 MHz): & = 1.43 (s, 18H, 2C(CHs);), 1.54-
2.32 (m, 8H, CH,CH,CH,CH,), 2.39 (s, 6H, N(CH3),), 4.42 (m, 1H, CHN), 6.45 (br, 1H, NH)
ppm. 3C NMR (CDCl3, 75 MHz): 8 = 25.02, 27.79, 28.62, 28.72, 30.33, 39.07, 47.61, 57.16,
80.60, 155.26, 160.23 ppm. FT-IR (in CHCl;, cm™): 3390, 2890, 2980, 2920, 2860, 1740,
1680, 1420, 1380, 1340, 1300, 1250, 1150, 1050, 980, 900, 850, 740. MS (70 eV, 80 °C) m/z
(%): 370 (M) (24), 314 (8), 270 (4), 258 (12), 241 (12), 213 (12), 172 (8), 170 (64), 139
(48), 110 (36), 96 (32), 73 (10), 57 (100). C;sH;34N4O4 (370.4): Calcd. C 5837, H9.18, N
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Di-(tert-butyl) 1-{2[(E)-N,N-dimethylhydrazono ] 1-methyl-2-phenylethyl}- 1, 2-hydrazinecarboxy-

late (3d):

Yield : 66 %. Viscous liquid. 'H NMR (CDCI3, 300 MHz): 8 = 1.46 (d, J = 7.0 Hz, 3H, CHa),
1.5 (s, 18H, 2C(CH3);), 2.55 (s, 6H, N(CHs),), 5.88 (m, 1H, CHN), 6.59 (br, 1H, NH), 7.2-
7.8 (m, 5H, Ar-H ) ppm. C NMR (CDCl3, 75 MHz): § = 14.43, 28.10, 28.17, 47.95, 51.49,
80.70, 81.60, 128.20, 133.48, 134.96, 155.41, 169.50 ppm. FT- IR (in CHCl;, cm™): 3320,
2980, 2940, 2860, 1720, 1650, 1480, 1450, 1400, 1340, 1250, 1200, 1050, 1020, 920, 850,
780, 650. MS (70 eV, 80 °C) m/z (%): 406 (M*\ (20), 362 (4), 350 (8), 290 (8), 206 (24),

190 (32), 175 (44), 132 (32), 104 (16), 74 (52), 57 (100). CyH;N,O4 (406.5): Caled. C

Q ‘Dn....,lf‘l.”)Qn TQ72Q¢ N 1?2 Q1
7. COUNG U U2.0V, 11 0.30, IN 13.03.
7.

-1V

-

G

7 ’\

-diphenylpropyl}-1,2-hydrazinecarboxylate

AT

Di-(tert-butyl) I-{2[(E)-N,N-dimethylhydrazono] 1,3
(3e):

Yield : 63 %. Viscous liquid. 'H NMR (CDCl3, 300 MHz): 8 = 1.40 (s, 18H, 2C(CH,)s), 2.65
(s, 6H, N(CH,;),), 3.72 (s, 2H, CH,), 5.97 (s, 1H, CHN), 6.54 (br, NH), 7.08-7.40 (m, 10H,
Ar-H) ppm. *C NMR (CDCl3, 75 MHz): & = 28.19, 37.73, 47.65, 60.49, 80.90, 81.70, 125.76,
125.81, 127.85, 127.98, 128.35, 128.56, 136.72, 137.29, 154.99, 165.54 ppm. FT-IR (in CHCl;,
cm™): 3320, 3029, 2980, 2820, 1790, 1700 1600, 1490, 1460, 1380, 1360, 1340, 1250,

1150, 1050, 1030, 10
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General procedure for ozonolysis:

In a typical reaction procedure the compound 3a (0.358 g, 1 mmol) in dry dichloromethane

was subjected to ozonolysis at —78 °C. The completion of the reaction was monitored by

TLC. The excess of ozone was removed by flushing in argon . The crude product obtained by

evaporation of the solvent was purified by column chromatography (pentane/ether 4:1) to
d the N-BOC-prot tected o~ hvdrazinoketones 4a in 92 % vre]d (0.290 g\

. Y 0
Ny /favf=ln:fn”_ 101 -wmothvl_d-oxobutvii-1 2_hvdvazinedicarboyviatol 4da )
y g 1 [ ¥4 ' UW‘(!‘/ ."b ’v llllllllllllllll "’ &Mb‘/\ -es ,
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Yield: 92 %. Viscous liquid. 'H NMR (CDCI3, 300 MHz): § = 1.06 (t, J = 7.2 Hz, 3H, CH,),
1.38 (d, I = 7.4 Hz, 3H, CHj3), 1.48 (s, 18H, 2C(CH;)3), 2.51 (m, 2H, CH,), 4.4-4.9 (br, 1H,
CHN), 6.2-6.5 (br, 1H, NH) ppm."*’C NMR (CDCl3, 75 MHz): & = 7.54, 13.80, 28.18, 32.31,
61.09, 81.69, 155.39, 210.05 ppm. FT-IR (in CHCls;, cm™): 3279, 2979, 2937, 2879, 2835,
1708, 1698, 1478, 1458, 1405, 1362, 1317, 1255, 1101, 1049, 1024, 965, 760. MS (70 ev,
80 °C) m/z (%): 316 (M") (0.4), 259 (5), 159 (10), 103 (100), 85 (8), 59 (21), 57 (89).

CisH2sN205 (316.3): Caled. C 56.96, H 8.86, N 8.86. Found C 59.92, H 8.85, N 8.30.
Di-(tert-butyl)- 1-(1-ethyl-2-oxopentyl)- 1, 2-hydrazinedicarboxylate (4b):

Yield : 85 %. Viscous liquid. '"H NMR (CDCl3, 300 MHz): 8 = 0.92 (t, J = 7.4 Hz, 3H), 1.07(t,
J = 7.1 Hz, 3H), 1.46 (s, 18H, 2C(CH;);), 1.62-2.48 (m, 6H, CHzCHzCHQ) 4.62 (br, 1H,
6.48 (br, 1H, NH) ppm. *C NMR (CDCl3, 75 MHz): § = 3.72, 17.08, 20.82,

AT LL 0 2

, 13 17.08
CL AC!“ CH}'I)Z 3269,
“~
v

~ ~ o ~ N —~

(5), 117 (100), 99 (5), 73 (12), 71 (5), 57 (58). Cy7}
N 8.13. Found C 59.60, H 9.43, N 8.17.
Di-(tert-butyl)- 1-(-2-oxocyclohexyl)- 1, 2-hydrazinedicarboxylate (4c):

Yield : 78 %. Viscous liquid. '"H NMR (CDCI3, 300 MHz): § = 1.43 ( s, 18H, 2C(CH3),), 1.71-
2.47 (m, 8H, CH,CH,CH,CH,), 4.83 (dd, J] = 9.6 and J = 3.8 Hz, 1H, CHN), 6.47 (br, 1H,

NH) ppm. *C NMR (CDCl3, 75 MHZ) o = 24. 33 26.73, 28.16, 30.67, 41.40, 64.88, 81.60,
2960, 2880, 1752, 1726, 1710,

I‘
2‘“.-.’ -
P
(S8}
.b
.b

Calcd. C 58.53; H 8.53, N 8.53. Found C 59.02, H 8.47, N 8.54.

Di-(tert-butyl)- 1-(1-methyl-2-oxophenyethyl)- 1, 2-hydrazinedicarboxylate (4d):

Yield : 65 %. mp: 78°C 'H NMR (CDCl3, 300 MHz): § = 0.88 (d, J = 7 Hz, 3H, CHj3), 1.45 (s,

18H, 2C(CH;)3), 3.45 (m, 1H, CHN), 6.8 (br, 1H, NH), 7.4-7.8 (m, 5H, Ar-H) ppm. *C NMR

(CDCl3, 75 MHz): & = 14.43, 28.10, 28.17, 59.49, 80.69, 81.64, 128.20, 133.48, 134.93, 155.40,

200.53 ppm. FT- IR (KBr, cm 1\ 3330, 3065, 3010, 2990, 2940, 1741, 1726, 1684, 1604,
(70 eV, 80 °C) m/=z (%): 364 (M") (4), 317 (8),

)

1496, 1456, 1330, 1244, 1080, 936, 898. MS ,

€100 (1A 22T (DAY 217 (16Y 100 MR 145 74y 119 (MM 105 (22 Q1 (&Y 77 (16) 857 (100
LTYU (11U )y £IT LTy L2 \1UJy LTV L0 JylTI\TJy 117 \&V ), LVUI \JLJy 71 \UJy 17 \UVJy 1 21UV,
MIT NT MY FAILA AN, M1 3 M £ £ IT 7T £0 N7 £0 TahasiemA M £ 70 LY 7 £8 N 77 £Q

Collng IN2UI5 (D044 ). LAICU, U 04,00, Il /.07, IN /.07, FOUU L VL. /U, IT1 /.00, IN /.V0.
Di-(tert-butyl)-1-(-2-oxo-1,3,-diphenylpropyl)- 1, 2-hydrazinedicarboxylate (4e):

~ A P A YV rer et

Yield : 61 %. mp 107°C. 'H NMR (CDCl3, 300 MHz): 8 = 1.47 (s, 18H, 2C(CHs)), 3.4 (s,
2H, CHy,), 3.65 (br, 1H, CHN), 6.13 (br, 1H, NH), 6.95-7.39 (m, 10H, Ar-H) ppm. *C NMR
(CDCl3, 75 MHz): & = 28.07, 28.16, 48.82, 53.80, 74.75, 80.90, 81.70, 125.52, 126, 126.57,
129.70, 128.77, 136.72, 152.29, 154.99, 205.01 ppm. FT-IR (KBr, cm™'): 3328, 3091, 3065,
2980, 2820, 1740, 1726, 1670, 1394, 1244, 1159, 1050. MS (70 eV, 80 °C) m/z (%): 440
(M") (0.2), 321 (20), 221 (8), 166 (100), 147 (9), 121 (7), 104 (4), 91 (8), 77 (5), 57 (100).

C,sH3:N,05 (440.5): Caled. C 68.18, H 7.27, N 6.36. Found C 68.80, H 7.25, N 6.35.
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General procedure for amination with trisNj:

In a typical reaction pmr‘edl...,, a coecled (—78 °C) solution of the lithium azaenolate of the

hydrazone ( formed by the reaction of 1 eq of the hydrazone 2a (0.128 g) with 1.1 eq of LDA

~t N OM O A xxroce bt Al ~ o e AL L NT N1\ A1 O
S Ulg) mn Zit o1

at 0 °C for 4-6 h) was treated with a precooled solution of 1.3 eq of trisN; (0.4
THF via cannula. After 2-5 min, the reaction was quenched with aq NH,CI solution.An
extractive workup, followed by column chromatography (pentane/ether 2:1) affords the
aminated product Sa in 84 % yield (0.343 g).

N-1-{2-[(E)-N,N-DimethylhydrazinoJ- |-methylbutyl}-2,4, 6-triisopropyl- 1-benzenesulfonamide
(5a):

Yield : 84 %. Viscous liquid. "H NMR (CDCl3, 300 MHz): & = 0.85 (t, J = 6.7 Hz, 3H, CHj),
1.08 (d, J= 6.5 Hz, 3H), 1.25 (dd, J = .6.9 Hz and 7.0 Hz, 18H, 3V(FH3)) 1.60 (m, 2H,
CH,\). 2 58(s 6 NCHYY 2880 (m 1 n-CHY 3109 (m ?2H A-CHY 432 (m 1 O N
\/AL‘/’ @ o T \u’ SR Ry L‘\\.II.LJIZ/, et 4 NP A \lll’ Ll._l’t/ \./LL}, e L 7 \111, s A e 7 \/L.l}, TV oot o \lll, Ll.l’ \llu‘l’
716 (¢ Ar Y Q47 (her NIN mmm 30 NIMR (O 78 MUY & — 1192 1121 92 &N
.10 Dy 1) ll}, O. L \Ul, 1‘11) Pl_llll. O INIVIIN \\/U\./lj, o lVLllL} U — 11.00, 10.01, 4LJ.UV,
24 80, 27.44, 29 43, 34 13, 36.56, 48.59, 123.60 136.00, 149 13, 151. 66 170 94 T-IR

A~ TN

/0, .
eV, 80 °C) m/z (%) 409 (M") (20), 394 (2) 365 (8), 323 (8), 302 (8) 217 (®), 187 (16), 175
(20), 142 (60), 119 (16), 91 (20), 72 (10), 59 (100). C2,H;39N30,S (409.6): Calcd. 64.54, H
9.53, N 10.26. Found C 64.89, H 9.87, N 10.30.
N-1-{2-[(E)-N,N-Dimethylhydrazino |- I-ethylpentyl}-2,4, 6-triisopropyl- 1 -benzenesulfonamide
(5b):

Yield : 78 %. Viscous liquid. '"HNMR (CDCl3, 300 MHz): § = 0.87 (m, 3H, CH;), 1.22- 1.30
(dd. T = 69 Hz and 7.0 Hz. 181 3C(CH.)). 1.64-2.48 (m. 6H. CH,CH,CH,). 2.58 (s. 6H
\uu’ wr A AL A ‘.LA, lv*l’ J\/\\JLL_ }z}, 2 AT T awa T \lll’ Ull, \Jllzvllzvllzl, ot 0 SR \IJ’ \Jll-’
N/ MLY OO (s 11T . MITY 2 N&K Im NI ~ ML AL (v 1L COLINY 7 12 /o OALT A \
V\\,nyg), 2.89 {m, ir1, p-Ci1), 3.29 (M, <11, o-Lnj, 4.50 (iM, 101, UruNj, /.13 {8, <, Af-rij,
8.52 (br, NH) ppm. *C NMR (CDCl3, 75 MHz): 6 = 12.08, 14.53, 20.86, 24.08, 24.20, 25.53,

30.03, 36.24, 48.08, 48.98, 123.53, 136.68, 149.78, 152.78, 171.20 ppm. FT-IR (in CHCl;, cm’
1 13260, 2960, 2870, 1600, 1450, 1250, 1140, 900, 740. MS (70 eV, 80 °C) m/z (%): 437
(M%) (12), 393 (8), 352 (8), 314 (7), 287 (B), 267 (44), 249 (7), 203 (7), 175 (15), 170 (32),
119 (10), 91 (16), 59 (100). C4H43 N3O,S (437.6): Calcd. C 65.90, H9.83, N 9.61. Found C
66.35, H 9.81, N 9.63.
N-1-{2-[(E)-N,N-Dimethylhydrazino]cyclohexyl}-2,4,6-triisopropyl-1-benzenesulfonamide
(S¢):

Vield - 66 04 Vicrane Liaiid THNMR (CTYCly 200 MEZ)- S=127-120(d3 T = 49 H7 and
1IVIVU . UV /U, ¥V IDVUUD llblulu. 11 LNLIYEIEN \\\/UL/IJ, JUVY LVIL J.La}- v 1 Ll LU My, v (RSO AN B F AR a3 L
M A TY. 1TOIT AINATIT NN 1 &N 1 Q& fae QLY MIT MNIT MAIY MIT Y N £ (5 LT N/MATITNYNDNY D Q0O (3an
/.U , 1811, dU{(Lr13)72), 1.0U-1.60 {IM, o1, LripUri)Lriiriyj, £.03 (8, 011, IN{L113j2), £.07 {1,
4YY Y AN AT Y Fanh th Y A "™ A Vs 1YY e B b B A ~y A . ™YY A TN [e] A Va Ve NTTTY __
1H, p-CH), 3.40 (m, 2H, o-CH), 4.34 (m, 1H, CHN), 7.14 (s, 2H, Ar-H), 8.4 (br, NH) ppm.
13

C NMR (CDCl3, 75 MHz): & = 23.69, 24.80, 25.99, 29.43, 30.98, 34.14, 40.80, 48.46, 123.07,
136.08, 149.30, 151.66, 170.39 ppm. FT-IR (in CHCl;, cm™) : 3260, 2960, 2870, 1600, 1460,
1440, 1250, 1060, 900, 740. MS (70 eV, 80 °C) m/z (%): 421 (M") (20), 377 (8), 314 (8),
271 (8), 267 (66), 217 (4), 202 (4), 175 (12), 154 (36), 151 (14), 91 (12), 59 (100). C3Hig
N;0, S (421.6): Caled. C 65.55, H 9.26, N 9.97. Found C 65.43, H 9.30, N 9.99.
N-1-{2[(E)-N,N-Dimethylhydrazin]-1-methyl-2-phenylethyl}-2,4,6-triisopropyl-1-benzene-
Sl.{f onamide (83d):

LT \w =y



10076 D. Enders et al. / Tetrahedron 54 (1998) 10069-10078

Yield : 69 %. Viscous liquid 'H NMR (CDCl3, 300 MHz): 6 = 1.19 (d, J = 6.90, 3H, CH;),
122-130(dd. 1= 69 Hz and 70 Hz 181 3C(CH.L) 2823 (¢ 6H N(CH. LY 2 Q0 (m  1H
A o dow v Ll (MiNdy T Nes & RLL QALING WV LRl LU L, J\/\\/.Lljj l, vt ) \D, \lll’ l‘\bllj}z)’ e s O T \111’ 111’
p-CH), 3.40 (m, 2H, 0-CH), 4.34 (m, 1H, CHN), 7.14 (m, 7H, Ar-H), 8.4 (s, br, NH) ppm
134 ATRAD 7T 1. 18 RATT_ N, S . 1ONN A £0 AZ AN A1 A AA AN AR AN =0 mA  1M7 0N

C NMR (CDCl3, 75 MHz): 0 = 19.00, 23.60, 25.00, 31.43, 34.30, 47.40, 59.73, 126.00,
126.88, 134.47, 141.01, 145.53, 153.85, 157.55, 158.51 ppm. FT-IR (in CHCL;, cm"') 3260,

8 7.55, .
2960, 2870, 1600, 1460, 1440, 1250, 1060, 900, 740. MS (70 eV, 80 °C) m/z: 457 (8), 413
(8), 393 (8), 350 (8), 267 (16), 190 (16), 148 (8), 119 (4), 105 (18), 74 (36), 59 (100).
C16H39N30,S (457.6): Caled. C 68.27, H 8.53, N 9.91. Found C 69.53, H 8.16, N 8.87.
N1-{2-[(E)-N,N-Dimethylhydrazino]- 1, 3-diphenylpropyl}-2,4, 6-triisopropyl- 1-benzenesulfon-

amide (Se):

Yield : 65 %. Viscous liquid. '"H NMR (CDCl3, 300 MHz): § = 1.22-1.30 (dd, J = .6.9 Hz and
7.0 Hz. 18H. 3C(CH-),). 2.45 (s. 6H. N(CH-)-). 2.63 (m. 1H. p-CHY. 3.28 (m. 2H o-CH)
Fe\J R 1Ly LULI, J\.t\\—/.ll /Z}’ EeT B \O, vii, .L‘\\/.l.lj}z}, 2\ \1115 111, \./llj, [ S 4L \111’ &l Ly U7 \.‘11},
QLT fen DT LI AT (s T MAIINNY £ AL 7T Y1 fome A IT 191N Q & ¢ bewe TLT NTLT\ aniaies 3
5.0/ (M, <ri, Uripj, 4./ 1 (I, 101, Ny 0.45~/.21 (in, AT-11, 1411j, 6.5 { Of, i1, iNI1) PpiTl. "U
NMR (CDCl3, 75 MHz): & = 23.69, 25.00, 31.43, 34.30, 47.40, 68.12, 126.47, 127.47, 127.45,

128.83, 132.60, 134.23, 138.86, 140.84, 142.00, 154.22, 158.12. 155.51 ppm. FT-IR (in CHClIs,
em™) : 3260, 2960, 2870, 1600, 1460, 1440, 1250, 1060, 900, 740. MS (70 eV, 80 °C) m/z
(%): 533 (M"+1) (0.2), 530 (0.4), 475 (1), 429 (4), 384 (2), 309 (4), 293 (11), 266 (12), 206
(16), 178 (88), 161 (20), 131 (80), 91 (100), 45 (48). C3,H43N;0,S (533.7): Caled. C 72.05,
H 8.06, N 7.87. Found C 72.73, H 8.12, N 7.98.

General procedure for ozonolysis:

In a tvnical reaction nrocedure. the comnound 8a (0.400 ¢ 1 mol) in drv dichloromethane
in a typical reaction procecure, the compoung da (U.40% g, | mmol) 1n dry ¢ichloromeinane
wrac cnhiantad +A AzAarnaliraio nt =’2n0{“ Tha Aramnlatinn ~F tha roacntiAn ag manitnrad ko TT O
was SUojeCiea 10 0ZOono1ysis at —>v L. 111€ COMpIClion O1 Ui reaction was monitoréad oy 1o,
T a avnace AF A A <Srae A A s T T SN Tl e d e ek ol .
1neé €xXCess Ul OZOIIC Wdbs rchVCU Dy llubnl[lg 111 drg 1 1ne crude proauct O

evaporation of the solvent was purified by column chromatography (pentane/ether 4
afford the tris- protected o.- aminoketones 6a in 63 % yield (0.231 g).
N-1-(1-Methyl-2-oxobutyl)-2,4,6- triisopropyl- 1-benzenesulfonamide (6a):

Yield : 63 %. mp: 140°C. 'H NMR (CDCl3, 300 MHz): § = 0.85 (t, J = 7.0 Hz, 3H, CH3), 1.15
(d, J =7.0 Hz, 3H, CH,), 1.25-1.35 (dd, J = 7.0 and 7.2 Hz, 18H, 3(C(CHj3);), 1.80 (m, 2H,
CH,), 2.22 (m, 1H, p-CH), 2.91 (m, 2H, 0-CH), 4.21 (m, 1H, CHN), 7.27 (s, 2H, Ar-H), 8.41
(br, NH) ppm. I3(*NMR (CDCl3, 75 MHz): 8 = 11.55, 16.41, 23.49, 24.64, 24,72, 26.59, 29.61,

34.21, 42.92, 124.02, 151.39, 209 ppm. FT- IR (KBr, cm™") : 3220, 2980, 2880, 1720, 1600,

‘~<

1870 1A70 1420 129N 126N 1120 1100 1 Q (TN aU TN O\ za/= (0/\e 2AQ
1J/V, 14/vU, 143U, 136V, 130U, 115V, 11UV, 1 ) R Vid {/u €V, /U ") /Z (/o). 5300
AT 1N FON ’)I\’S 717N N0ONY FON NLL A AN NN 0N NE1 NN AN TN AN 1NN 10" FONN
(M +1)(8), 303 UA) 282 (8), 206 (44), 20U (Y0), 251 (0U), 220 (72), 2U5 (10U}, 1o/ (oU),
159 (38), 116 (20), 91 (20), 77 (6), 57 (28), 55 (6). C2H33NOsS (367.5): Caled. C 65.39, H

8.99, N 3.81. Found C 65.34, H 8.95, N 3.89.
N-1-(1Ethyl-2-oxopentyl)-2,4,6-triisopropyl-1-benzenesulfonamide (6b):

Yield : 60 %. mp: 145°C . '"H NMR (CDCl3, 300 MHz): § = 0.85 (t, J = 7.0 Hz, 3H, CH;),
1.15 (d, J = 7Hz, 3H, CH;), 1.25-1.35 (dd, J = 7.0 and 7.2 Hz, 18H, 3(C(CH;),), 1.80-2.46
(m, 2H, CH,CH,CH, ), 2.22 (m, 1H, p-CH), 2.91 (m, 2H, 0-CH), 4.21 (m, 1H, CHN), 7.27(s,
2H, Ar-H), 8.41(br, NH) ppm. °C NMR (CDCl3, 75 MHz): & = 11.55, 16.41, 23.49, 24.64,
24.72, 26.59, 29.61, 34.21, 42.92, 124.02, 151.39, 209 ppm. FT-IR (KBr, cm™) : 3220, 2980,
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2880, 1720, 1600, 1570, 1470, 1430, 1380, 1360, 1130, 1100
60 °C) m/z (%): 396 (M +1) (4), 352 (8), 331 (8), 288 (96),

[y [0 0 § Jy =92

203 (100) 187 (56), 159 (12), 145 (24), 117 (24), 104 (20), 91
o ncmncg\nl,,,l AL QY LT Q24 sm A M LA 07
&V ). \4211371*!\)30 \J70.0). wailtlu. © VU, o.), 1 7.00, H .J J‘f FU U L DV.449, I1 7.0°

f' 7\’01/

1-(2-Oxocyclohexyl)-2,4,6-triisopropyl- [-benzenesulfonamide (6¢):
Yield : 55 %. mp: 160°L 'H NMR (CDCI3, 300 MHz): § = 1.24-1.30 (dd, J = 7.0 and 7.2 Hz,
18H, 3(C(CHj;),), 1.40-2.00 (m, 8H, CH,CH,CH,CH,), 2.60 (m, 1H, p-CH), 2.90 (m, 2H, o-
CH), 4.20 (m, 1H, CHN), 7.21 (s, 2H, Ar-H), 8.4 (br, NH) ppm. *C NMR (CDCl3, 75 MHz):
8 =123.50, 24.65, 25.87, 29.57, 34.21, 45.65, 124.05, 136.15, 149.36, 151.63, 204.01 ppm. FT-

IR (KBr, cm™) : 3240, 2960, 2880, 1740, 1600, 1570, 1460, 1380, 1320, 1250, 1180, 990,

880. MS (70 eV, 80 °C) m/z (%): 380 (M" +1) (2), 315 (12), 298 (12), 272 (94), 251 (60),

220 (72), 203 (100), 187 (92), 159 (44), 145 (24), 117 (8), 104 (20), 91 (32), 69 (36), 55
NI VAV, =T NETgy 22T D) AVTE &V, S R Tayy VI IV, SY

(16 (- NNLQ (170 8Y (Malnd (AR 40 T Q70 N 27 f«_‘zunrlf‘t(ﬁ(’? Q71 N 279

\IU} 2R AIIINI 30 \Jl/.Jj A l\tu N UV, 11 O. 7V, LN I, 1 VUILIA W ULV, JL L U.Il’ iN 0.70

N-1-(1-Methyl-2-oxo-2-phenylethyl)-2,4, 6-triisopropyl-1- benzenesulfonamzde (6d):

Yield : 48 %. mp : 164 C . '"H NMR (CDCli3, 300 MHz): § = 1.16 (d, ] = 6.0 Hz, 6H,

C(CHs),), 1.24-1.28 (dd, J = 3.0 and 3.1 Hz, 12H, 2C(CH,),), 1.45 (d, J = 6.5 Hz, 3H, CH;,),
2.90 (m, 1H, p-CH), 3.58 (m, 2H, 0-CH), 5.35 (m, 1H, CHN), 7.18- 7.36 (m, 7H, Ar-H), 8.2
(br, NH). *C NMR (CDCl3, 75 MHz): § = 17.94, 23.49, 24.52, 24.70, 29.56, 34.19, 47.52,
125.00, 127.79, 129.37, 132.28, 134.44, 138.20, 153.13, 159.00, 178.41. FT- IR (KBr, cm™) :
3210, 2980, 2830, 1720, 1600, 1570, 1460, 1380, 1320, 1260, 1170, 900, 850. MS (70 eV,

80 °C) m/z (%): 416 (M" +1) (8), 372 (4), 351 (4), 308 (100), 266 (52), 251 (32), 220 (36),
20

<D '
—~

8
d Ve - - N\ - AN 7
203 (72), 187 (40), 159 (20), 116 (10), 104 (76), 91 (20), 77 (12), 50 (4). CH33NO;S
203 (72), 187 (40), 159 (20), 116 (10), 104 (76), 91 (20), (12), 50 (4). CyH33NO;S
(A1 &Y (Calad O A020 LT 708 N 2727 Fannd N £Q &) U’Iﬂﬂ N 224D
\FTLo.0). vdadlvld. o VU7.07, 11 /.70, 1IN J.J0/. L UUIIU W VO.JLy 11 /.77, 1N D714,
N-1-(-2-Oxo0-1,3- dzphenypropyl) -2,4,6-triisopropyl-1- benzenesulfonamide (6e):

Ivr 21a avs YW

Yieid : 49 %. mp : 194 °C. '"H NMR (LUL13, 300 MHZ) 0=1.15-1.20 ((1 J =170 HZ OH,
C(CHs),) , 1.25-1.29 (dd, J = 6.1 and 6.5 Hz, 12H, 2C(CH3)2), 3.00 (m, 2H, CH,), 3.58 (m,
1H, p-CH), 3.69 (m, 2H, 0-CH), 4.1 (m, 1H, CHN), 7.18- 7.36 (m, 12H, Ar-H), 8.2 (br, NH).
3C NMR (CDCl3, 75 MHz): & = 23.49, 24.52, 24.70, 29.56, 34.19, 39.73 55.52, 123.91,
126.67, 128.20, 131.54, 132.96, 134.20, 137.66, 138.03, 153.60, 158.74, 190.51. FT-IR (KB,
cm™') : 3210, 2980, 2830, 1720, 1600, 1570, 1460, 1380, 1320, 1260, 1170, 900, 850. MS

(70 €V, 80 °C) m/z (%): 492 (M* +1) (2), 491 (4), 384 (88) 267 (30), 220 (40), 203 (70), 181

(54Y. 105 (20). 103 (28). 91 (100). 76 (24Y. 55 {lﬁ\ Cso NﬂQ{AQI .6): Caled. C 73.31, H
(24), 102 (2U), 1U3 (L), P11 (1LL), 76 (24), 35 (1 Calcd. H
782 N DL BhrivnAd M 720N) LT 724 N 9D QQ
/.93, IN 2.00. F'ouUnaG © /5.Vez, 11 /.30, IN 2.606
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