- —

S

B Yy

E\~)
(g(:;hij.‘ TETRAHEDRON

Pergamon

Preparation and Ring-Opening Reactions of N- Diphenylphosphinyl Aziridines

lex A.

Alex

Cantrill, Helen M1

. M.l Qchorn and

School of Chemistry, University of Bristol, Bristol BS8 1 TS, UK

Received 4 September 1997; accepted 18 December 1997

Abstract: Monochiral N-Diphenyphosphinyl aziridines (‘N-Dpp aziridines’) may efficiently be prepared
from monochiral 2-aminoalcohols. Such aziridines undergo ring-opening reaction with a variety of

nucleophiles in good yield. Dephosphinylation is accomplished under mild conditions.
© 1998 Elsevicr Science Ltd. All rights reserved.

I ne lmplementatlon OI azmume C el 1istry in organlc SanHESIS nas laggea Denlna tnat OI epoxme
chemistry in many respects, despite the obvious similarities between these two classes of strained heterocycles.
There are two main reasons for this: firstly, there is a relative dearth of general and simple preparative methods
for synthesis of aziridines? (in stark contrast to the plethora of methods for epoxide synthesis) and, secondly,
the extra valency of nitrogen adds the complication that a suitable masking group need be present; ideally, this
group would also activate the three-membered ring to cleavage by nucleophiles. Such activation has most
commonly been attained by use of sulfonyl groups, which impart excellent activation for ring-opening processes

but suffer from the considerable handicap that they are removed from nncrunnpnpd compounds only under harsh
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conditions.3 We were interested in such problems for a particular reason, viz. during our previously-
documented research programme? towards monochiral 3-aminoacids (involving ring-opening of N-
tosylaziridines by dithiane anions as its fulcrum) we had found that standard desuiphonyiation protocols had
been completely destructive when the nitrogen atom concerned could function as a leaving group. Thus, we
sought to replace the problematic sulphonyl group with an alternative species which could function both as a
ring-opening activator and be easily detached once ring-cleavage had been attained.

The first possible alternative we examined proved to be succesful (vide infra). The diphenylphosphinyl
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and Ramage had prev10us|y shown that Dpp-protection of nitrogen was feasible and that the N-P bond coul
cleaved under mild conditions.t:7 The literature contained few reports of N-Dpp aziridines: Cram et al had
prepared the parent compound (i.e the Dpp aziridine derived from ethylene imine itself) for NMR studies,®
but there seemed to be no other reports. Thus we embarked on our programme of research by preparing a
range of monochiral, 2-amino acid-derived N-Dpp aziridines using a method analogous to that we had

previously employed to good effect for preparation of N-tosylaziridines.” Thus, monochiral amino alcohols (1)

0040-4020/98/$19.00 © 1998 Elsevier Science Ltd. All rights reserved.
P1: 50040-4020(97)10430-6



2182 A. A. Cantrill et al. / Tetrahedron 54 (1998) 2181-2208

esuiting crude phosphinamido aicohois (3) and (4) were then
tosylated. Treatment of these phosphinamidotosylates with triethylamine in refluxing THF (as carried out in
synthesis of N-tosylaziridines) did not, however, furnish Dpp aziridines and starting materials were returned
quantitatively. When a stronger base, sodium hydride, was employed, three-exo-tet cyclization smoothly
occurred in refluxing THF to give N-Dpp aziridines (5) and (6) in 46% and 52% yields (from aminoalcohols |
and 2) (scheme |). We also isolated a small amount of the corresponding N-tosylaziridines (7) and (8) as by-

products. The Dpp aziridines exhibited characteristic long-range P-H coupling in their | H NMR spectra.

R\(\ OH _Ph.POCI EWN CH,Cl, RY\OH (3) 86% yield (R=PhCH>)
NHz NHPOPh2 (4) 92A0 )'Ield (R=M62CHCH2)
(1) (R=PhCH-) |
PR ~127

(2) (R=MeyCHCH) TsCl, Et,N, DMAP, CH,Cl; NaH, THF

Y
R. R.
-/ w7/
(5) 54% yield (R=PhCH,) N + N (7) 8% yield (R=PhCH)
(6) 57% yield (R=MeyCHCH,) poPHh, Ts  (8) 11% yield (R=Me5CHCH)
Scheme |

Armed with our proposed new monochiral 2-aminoethyl cation equivalents, we proceeded to the
reaction of interest, viz. ring-opening by dithiane anions, but we were disheartened to witness no useful
reaction, under a wide range of reaction conditions, between either aziridine (3) or (6) and a range of dithiane
anions which had previously proved useful in ring-opening of N-tosylaziridines. In these reactions, a plethora of

products were observed, none of which corresponded to the desired ring-opened product and the majority of

which evaded identification. The use of di(phenylsulphonyl)methane anions (previously used as effective
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indication that phosphorous activation of aziridines might prove synthetically useful: ring-opening occured
smoothly and cleanly to give the ring-opened product arising from attack of nucleophile at the aziridine carbon

atom of lesser substitution to give N-Dpp amines (9) and (10) in good yield (86% and 73%, respectively).

. R
(N7 L \i/\ﬂ' (9) R=PhCH,, R'=Me, 86% yield
| THE NHDpp  (10) R=Me,CHCH,, R=Me, 73% yield
2 2
Dpp -780C
5h

Scheme 2
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When we ggi_:emoted to extranolg_gg this observati v using a ranee of allvl and arvl cuinrates wa wara

<00 Dy USIng a range of aiXyt ang ary: cuprates, we were

once more disannointed to ghearve no ring-onening reaction taking place. In this case the sresnomatallic
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reagents nucleophilically attacked phosphorous, rather than carbon, and dephosphinylation was observed, giving
the apposite alkyl or aryl diphenylphosphine oxides (i I) and (i 3) in moderate yield (Table I). This is, of
course, a laborious way of preparing such compounds, but the reaction parallels that of N-acylaziridines, which
frequently function as acylating agents.!® The use of higher order cuprates did not alleviate the problem and
alkyl lithiums reacted in similar fashion. Reaction with EtMgBr yielded neither the product of ring-opening, nor
the product arising from attack at phosphorous, even when the reaction was carried in refluxing THF. Only
starting materials were isolated from the reaction. The use of sulphur-stabilized copper(l) additives (such as

CuBr.SEt; or CuBr.SMey) at temperatures between -40 and 0°C also returned starting materials as the only

nroduct of tha rearctiong
[ eactions.

(RASSS IV G ARG IR B gL |

TABLE | - DEPHOSPHINYLATION OF N-DPP AZIRIDINES
R R
\-—1 Ic) \——7
./ Nuc ./
N - N + Ph. P(OWI i1~
I H 1 II2I \U’I‘UU
Dpp
R Conditions Product Yield/%
Bn BupCuli, THF, -78°Ct00°C,2h  PhpP(Q)Bu (11) 61
‘Bu BuyCuli, THF, -78°Ct0 0°C,2h  PhyP(O)Bu (1 1) 83
'Bu BuLi,Ce(lCl3, THF, -78°C, 2h Ph,P(O)Bu (1 1) 80
PhCH; MeOH, BF30E,0°C, 4h Ph, P(O)OMe (12) 99
'Bu MeOH, BF3OEt; 0°C, 2h PhyP(O)OMe (12) 65
Bn PhLi, THF, -78°C, 1.5h PhaP(O)Ph (13) 77
'Bu PhyCuli, THF, -78°C, 2h PhyP(O)Ph (13) 76

Thus it seemed that aminoacid-derived Dpp aziridines might, after all, not function as monochiral 2-
aminoethyl cation equivalents. The only ring-opening reaction observed with Grignard reagents came when
MeMg! caused formation of iodophosphinamide (1 4) (via in situ formation of Mgl,) (scheme 3) and, thus
we turned our attention to a range of heteroatom-centred nucleophiles and were gratified to witness that
these aziridines could, indeed, be ring-opened by such nucleophiles, to give amines (14)-(22) (Table 2).

he_ny_sela.__d and TMSCN | in addition to the
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/A.
Ph \—7‘ p i, THF Ph/\‘/\l
N -
| NHD
Dpp pp
(14)
Scheme 3

The use of methanol in a Lewis acidic environment, however, yielded only methyl diphenylphosphinite
(12), the product of attack at phosphorous in analogous fashion to the reaction of the variety of organometallic
species mentioned before. These data encouraged us in our belief that Dpp aziridines could undergo efficient
ring-opening reactions and, indeed, we were pleased to observe that the ammonium chloride-catalyzed ring-
opening by azide furnished only an amine (20) rather than a phosphinamide product. In other words, the Dpp
group had been cleaved during the reaction (and might have been removed prior to reaction, thereby

accounting for the low yleld we obtained), demonstrating in a categoric fashion the mild conditions required for
d

To offer a realistic alternative as an aziridine activator, however, we had to address the lack of general
reactivity shown by Dpp aziridines when confronted with carbon-centred nucleophiles. As previously stated,
the use of Grignard reagents was unproductive with regard to alkylative ring-cleavage, even in the presence of
copper(|) salts at temperatures up to 20°C. When we raised the same copper-mediated reaction to 40°C (at
which temperature, many organocopper species are reported to exhibit pronounced instability) smooth ring-

opening reaction occurred in good yield. The reaction proved to be general, with aryl and o-branched Grignard

reagents also ring-opening Dpp aziridines in good vge!ds to give monochiral amines (23\ (3 5) ( cheme 4 and
Table 2). We can, as yet, offer no explanation for the effectiveness of this reaction under conditions which
L. o i i e : P
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under investigation in our iaboratories.

R\""‘?
\/ R'MgBr, CuBr * SEt, R
N - N w
. THF, reflux A oo $3.935% viel
upp NFUPP 23-757/0 yieia
Scheme 4

Having demonstrated that Dpp-aziridines could be ring-opened efficiently, we next turned our attention

to deprotection. Our first attempts, employing the conditions described by Ramage et al., were unsuccessful,

presumably becau e these conditions were developed for deprotection of 2-aminoacid-derived phosphinamides
whara the neichbouring carboxyl sroun exerts an accelerating influence on the rate of the reaction. Thus, we
Yl O Ll llulsl W/l ll|5 N lhE le\,l él VM'I WA b T NN il Wl Ié BT TN Tl T Wl T Sl I% § LlWt "l Ll P | bt Wi Te Tivedy Vv

turned to the Lewis acid-promulgated methanolysis reaction we had earlier observed when attempting ring-
opening reactions and confirmed that these conditions couid, indeed, be used to effect dephosphinylation. The
general process involved treatment of phosphinamide with excess boron trifluoride etherate and methanol in
CH, Cl, at room temperature overnight. Acid washing of the product allowed removal of the phosphinate by-

product by a simple extraction and furnished the amine in aqueous solution as the hydrofluoride salt. This
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aqueous layer could be freeze-dried to give the hydrofluoride salts (36)-(58) in essentially pure form, usually
greater then 80% (scheme 5); if desired, the free amine could be obtained by basification. These data are
summarized in Table 3
R\‘/\R’ MeOH/BF; - OFt, R\/\R‘
i . o i
NHDpp CHyCL,, 0°C =1t ONH,  68-92% yield
e)
=

Scheme 5

OPTIMIZATION OF DPP AZIRIDINE SYNTHESIS

A
W
3
8
)
3
9
5
wn

As mentioned, when we prepared our r first DPP aziridines (5) and (6 ) we alwavq obtaine

w3 VIS TR,y A “\‘F Wi Nk ais
of the corresponding N-tosyl aziridines (7) and (8). These compounds, we later reasoned, could only have been
formed from suiphonamido phosphinites (59) and (60) (scheme &) (which could be separated from their
isomers by flash chromatography), which presumably arose from an in situ O—N Dpp migration.
R R
R\‘/\OH PRPOCI EGN, CHCl H\A/\opophz + \A/\OTS
NH, TsCl, Et;N, DMAP, CH,Cly; NHTs NHPOPh,
(1) (R=PhCH,) (59) (R=PhCH,)
(2) (R=MeyCHCH)) (60) (R=Me,CHCHj)
|
lNaH THF
v
n R\
(7) 8% yieid (R=PhCH)) N + N (5) 54% yield (R=PhCH,)
|
(8) 11% yield (R=Me,CHCH;)  Ts POPh, (6) 57% yield (R=MeyCHCH,)
Scheme 6

This realization led us to conclude that a diphenylphosphinite leaving group must be sufficiently

nucleofugal to participate in an SN2 displacement reaction, which immediately led us to the notion of a ‘one-
pot’ preparation of Dpp aziridines. ind hen pure (59 nd (60) wer d to the conditions

A Al aala
CU, wiic
previously used for cyclization, an excellent yield of

proposal (scheme 7).
R

H\l/\ oPOPH, NaH, THF \?
NHTs Ts
(59) (R=PhCH,) () 94% yield (R=PhCH.)
(60) (R=Me;CHCH,) (8) 93% yield (R=Me,CHCH,)

Scheme 7
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The notion of the method allowing a 'one-pot’ prenmaration of N-Dobp aziridines wac realizad in nractice b
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triethylamine, and treating the crude bisphosphinylated products between 0°C and room temperature with
sufficient excess sodium hydride to neutraiize the triethylammonium hydrochioride formed during the reaction
and effect cyclization. Under these conditions, a variety of monochiral Dpp aziridines were prepared efficiently

(table 4). This method represents a highly efficient synthesis of these new reagents.

TABLE 4- PREPARATION OF N-DIPHENYLPHOSPHINYL AZIRIDINES FROM

AMINOALCOHOLS
0]
H.N 1. Ph,POCI (2 eq.) phZP"
27\ EiN(3eq), THF N
R:‘ ‘OH 2. excess NaH \3,:\‘
R
R Yield of aziridine/%
Bn (5). 86
.'"_‘V‘lo'
\ F (6),78

\......2 (61) &7
/ 2 \ VAl
Ph
(62), 52
Me ]
(63), 56
/§ (64),79
MeS
\,§ (65), 87
]
HO_~* (66). 60
CONCLUSION

We have prepared the first monochiral N-diphenylphosphinyl aziridines and demonstrated that they
undergo ring-opening reactions with a range of heteroatom- and carbon-centred nucleophiles. The products of
these ring-openings undergo dephosphinylation under comparatively mild conditions, thereby offering a useful
practical alternative to the use of sulfonamide activation of aziridines.

P atlieadl e
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EXPERIMENTAL
General Techniques
All organic solvents were distilled prior to use and all reagents were purified by standard procedures.
Light petroleum refers to the fraction with the boiling range 40°C to 60°C. Diethyl ether, THF and DME

were distilled from sodium benzophenone ketyl; toluene from sodium; dichloromethane, triethylamine, di-
isonro wiamina and aratanitrila fram calritim hvdride and nuridina and dicieanranviarhvlamina frarm naraceinm
| TG Q1IN WO LW I 5 WS Rl i ll]\.ll NGy Qi IJ TAINIHIG Qi Ul IJVFI UP LTIy NG mtwail '.IUI.GJJIUIII

Melting points were recorded on a Kofler hot-stage apparatus and are uncorrected. IR spectra were
recorded on a Perkin Elmer 881 spectrophotometer. Optical rotations were measured using a Perkin Eimer
241MC polarimeter and are quoted in 10-! deg cm? g-!. Mass spectra were recorded on a VG9090 mass
spectrometer or on a Fisons Autospec machine. 'H and '3C nmr spectra were recorded on a Jeol GX-270
spectrometer or a Jeol L-300 spectrometer. Unless otherwise stated, deuterochloroform was used as solvent
and tetramethylsilane was used as the internal standard. Chemical shifts in 'H nmr spectra are expressed as

ppm downfield from tetramethylsilane, and in '3C nmr, relative to the internal solvent standard. Coupling

conctante ara auatad in Hz 3P cnectra were recarded ucing a IEQL GX-400 enactramaeatar with chamical chifte
constants are quoted in Mz Clra were recorcec using a jrL GA-9U) spectremeter with chemica: snitts
[EPEEIPETIPN R e Rty B Y « ¥ Y
reported reiative 1o mizrids.

Reactions involving chemicais or intermediates sensitive to air and / or moisture were performed under a
nitrogen atmosphere in flame- or oven-dried apparatus. Flash column chromatography203 was performed using
Merck kieselgel 60 or Fluka kieselgel 60 silica. Analytical thin layer chromatography (tlc) was performed on
precoated Merck kieselgel 60 F54 aluminium backed plates and were visualised under U.V. conditions at 254

nm, and by staining with an acidic ammonium molybdate spray.

General method for the N-phosphinylation of amino alcohols (1) and (2)
To a solution of the amino alcohol {1 equivalent) in CH2Ch, under N2, at 0 , was added DppCl (1

et T day FUUREET T Thy Ty TEES SRR

equivalent) and Et3N (| equivalent). The solution was stirred at 0”C for | hour, then at room temperature for

A L TL - o~ v
“ Nnours. e
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CH2Clp, the organic layers washed with brine, dried (Na2504), filtered and the soivent removed in vacuo to

leave the N-Dpp amino alcohols which were used without further purification.

(S)-2-(Diphenylphosphinamido)-3-phenylpropan-1-ol (3). By following the general procedure described
above amino alcohol (1) (0.20g, 1.32 mmol), diphenylphosphinic chloride (0.25 ml, 1.32 mmol) and Et3N (0.18
mi, 1.32 mmol) in CH2Clp (15 ml) were reacted to yield alcohol (3) (0.40g, 86%) as a clear oil. Rf 0.05 (ethyl
acetate); [0]D23 -30.23, (c 13 in CH2CR); v max (neat liquid) / cm=! 3350 (OH), 2940 (NH and CH), 1580

(P=0), 1445 (P=0), 1180 (P=0), 1040, 980; 34 (270 MHz, CDCI3) 2.73 (IH, dd, | 9.0, 13.5, CH of

CH2Ph), 2.88 (IH, dd, J 2.5, 13.5, CH of CH2Ph), 3.02-3.19 (IH, m, br, NH), 3.60 (I1H, dd, 6.0, 1.5, CH of
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CH20H), 3.71-3.82 (2H, m, CH and one CH of CH2OH), 4.07-4.89 (IH, s, br, OH), 7.05-7.52 and 7.70-7.83
(15H, m, ArH); &C (67.5 MHz, CDCI3) 39.21 (d, ) 8.5, PhCH2), 56.13 (CH), 65.78 (CHpOH), 127.83,
127.99, 129.37, 131.10, 131.30, 131.45, 132.08, 138.50 (ArC); m / z (El) 320 (M-CH20H, 32%), 120 (100),
120 (49), 91 (29) and 77(34); Found 320.1200. Ca0H |9NOP requires 320.1204

(S)-2-(Diphenylphosphinamido)-4-methyl-pentan-I-ol (4). By following the general procedure described
above (S)-(+)-leucinol (2) (0.3g, 2.6 mmol), diphenylphosphinic chloride (0.55 ml, 2.6 mmol) and Et3N (0.36
ml, 2.6 mmol) in CH2Cl (15 ml) were reacted to yield alcohol (4) (0.76g, 92%) as a clear oil. Rf 0.05 (ethyl
acetate); [0]JD23 -26 (c 24 in CH2CR); vmax (neat liquid) / cm-! 3400 (OH), 2960 (NH and CH), 1600
(P=0), 1438 (P=0), 1125 (P=0); 84 (270 MHz, CDCI3) 0.72 and 0.82 (6H, 2 x d, ] 6.5, MeCH), 1.32-
i48(7H,m Mep CHCH3), |.66- 1.79 (IH, m, MeaCH), 3.05-3.13 (IH, m Mrn(‘H('l—h(‘H

5

s

o

2
e

.h.
L
w
tn
o
w
N
o

132.24 (Arg), m / z (El) 3|8 (M+1, 0%), 286 (M-CH20H, 98), 201 (100) and 77 (54); Found 286.I370.
C|7H2INOP requires 286.1361.

General method for the formation of N-diphenylphosphinyl aziridines (5) and (6)
To a solution of the N-Dpp alcohol (3) or (4) in CH2Cl2, under N2, at 0°C, was added TsCl (1.1
equivalents), DMAP (O | equwalents) and E3N (3 equivalents), and the solution was allowed to warm to room

solvent removed in vacuo to leave a pale yellow residue. To a suspension of NaH (2 equivalents) in
under N, at 0°C, was added a solution of this residue in THF. The solution was then allowed to warm to
room temperature and stirred for 24 hours. The solution was then partitioned between H20O and CH2Clp,
the aqueous layer extracted with CH2ClI2, the organic layers washed with brine, dried (NaS0O4), filtered, and
the solvent removed in vacuo ta leave a white solid which was purified by chromatography on silica gel with

ethyl acetate-light petroleum (1:1) as eluent.

(S)-N-Diphenylphosphinyl-2-benzy! aziridine (5). Rf 0.6 (EtOAc); m.p. 103-105 c, (Found : C, 74.85; H,
6.08; N, 4.27. C2|H20NPOO 2 Hp O requires C, 74.85; H, 6.10; N, 4.16%). {oc] -7.5 (c 8 in CH2ClIp);
Vmax (CCi4) / em~! 2988 (CH), 1438, 1351, 1196, 1127 (P=0), 877; 84 (270 MHz, CDCi3) 2.00 (iH, ddd, |
12.0, 3.5, 1.0, CH of CH2N), 2.57 (iH, ddd, ] 17.5, 6.0, 1.0, CH of CH2N), 2.84 (2H, d, j 5.5, CH2Ph), 2.95-

3.06 (IH, m, CH), 7.07-7.52 and 7.75-7.94 (15H, m, ArH); 8¢ (67.5 MHz, CDCI3) 29.20 (d, J 6.5, CH2),
36.00 (d, J 6.5, CH), 38.64 (d, ] 4.5, CH2), 126.38, 128.15, 128.27, 128.46, 128.69, 131.43, 131.57, 131.69,
133.54, 133.78, 137.67 (ArC); 8p (161.7 MHz, CDCI3) 32.06; m / z (El) 333 (M1, 26%), 242 (8), 201 (69),
132 (100), 91 (31) and 77 (39); Found 333.1284. C2|H20NOP requires 333.1283.

(S)-N-Dibhenvlbhasbhinyl-2-(2-methylbrobyl) aziridine (6). Rf 0.4 (ethyl acetate); m.p. 65-66°C. (Found
A 2Rt sl A o (s 7 ! I'r ¥rr's 7 i A 7 VAl [ \
SC 72.10:H 753-N 440 P 9.90. CigH29NOP requires C, 72.22: H, 7.41: N, 4.68; P, 10.35%). [gIn23
Ay, T LAV, T, 7099, 14, T.UU, T, 7.7W. O TLLT T TULHUITLO oy 7 Lckeiny iy 7. ., Ay ) it IS AL
-8.7 (¢ 5in CH2CR); Vmax (CCI4)/cm'I 2928 (CH), 1438, 1402, 1161, 1126 (P=0); 84 (270 MHz, CDCI3)
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0.76 and 0.83 (6H, 2 x d, | 6.5, Me2CH), 1.18-1.46 (1H, m, Me2CH), 1.50-1.58 (2H, m, M32CHC.,H_,;_), 1.92
IIH ddd [ 128 38 | § CH AafCHANY 2 B4 /1K ddd 1175 40 | § Ol ~f CLIAND L£4.9 7O /1LE ..
By wa, -n..:, ey Tawdy Nl l WE A 1LV V) AW TNy WU, [ T WDy WUV, Loy Nl Gi \..!_Ill‘l}, L0~ L.70 \II_I, i,
CH), 7.28-7.53 and 7.75-7.98 (10H, m, ArH); dC (67.5 MHz, CDCI3) 21.73 and 22.92 (MeaCH), 26.73

A~ P mew om s s oma e s fmm s s = o

(Me2CH), 29.96 (d,j 7.5, CH2), 34.30 (d, | 6.5, CH), 41.68 (d, ] 4.5, CH2), 127.86, 128.11, 128.23, 128.29,
128.40, 131.34, 131.48, 131.54, 131.67, 133.75, 133.89 (ArC); 6p (161.7 MHz, CDCI3) 31.98; m / z (EI) 299
(Mt 6%), 201 (100), 98 (82), 77 (47) and 42 (66); Found 299.1430. C8H22NOP requires 299.1439.

Reactions With Nucleophiles Of Aziridines (5) And (6)
I. With lower order cuprate reagents. To dry Cul (5 equivalents) in a flame dried flask, under N2, was
added ether (10 ml) and the suspension was degassed by freeze thawing. For the formation of Me2CuLi the

CHICHANCIAN LA Al
3U3PCI DIV yvads Uil LUV
[

solution becomes Y

Fad

second equwalent) For the formatio

Nl‘
ﬂ

uLi the suspension was cooled to -10°C and PhLi or
Buli (12 equivalents) was added dropwise. In all cases the suspension was stirred for 20 minutes prior to
further cooling to 78°C. A degassed solution of the aziridine (I equivalent) in ether (2 ml) was then added
dropwise. The solution was stirred at -78°C for | hour then at 0°C for 5 hours, after which time it was
quenched by the addition of a saturated aqueous solution of NH4Cl. The solution was partitioned between
NH4Cl (aq) and ether, the aqueous layer extracted with ether (3 x 15 ml), the organic layers washed with

brine (30 ml), dried (Na2504), filtered and the solvent remaved in vacuo to leave a pale yellow oil which was

a )

q

purified by chromatography on si

(R)- 1-Phenyl-2-(diphenyiphosphinamido)butane (9). By following the general procedure described above
aziridine (5) (0.07g, 0.21 mmoli) and Me2Culi, formed from Cui (0.20g, i.i mmol) and MeLi (2.6 mmol), in
ether (10 ml) were reacted to yield (9) as a white solid (0.065g, 86%). Rf 0.3 [ethyl acetate-light petroleum
(1:H)}; m.p. 121-122°C; (Found : C, 75.32; H, 6.72; N, 3.75. C22H24NPO requires C, 75.62; H, 6.92; N,
4.01%). [0JD23 -1, (¢ 5 in CH2CR); Vmax (CCl4) / cm~1 3366 (NH), 3060, 2964 (CH), 1598, 1438, 1208,
1124 (P=0), 878, 698; 6H (270 MHz, CDCI3) 0.98 (3H, t, | 7.3, MeCH2), 1.53-1.63 (2H, m, CH2CH3),
1.80-2.02 (IH, m, NH), 2.80 (I1H, dd, J 6.5, 13.5, CH of CH2Ph), 2.89 (IH, dd,J 13.5, 5.5, CH of CH2Ph),
3.16-3.28 (IH, m, CH), 7.08-7.93 (15H, m, ArH);

); 8¢ C
bR ’ ~ ASad Py SR \=rJ 79
A AL /A | LAY EA 44 (CLD 174224 1729230 17845 17278 EN 197000 1231 C4 12170 12205 1319 1
TLTI M _’ y M0 12), J'r—r'l' W1, TLO.JTT, 1&ULIV, TLUTY, 1LV.JV, 17,0V, 1JI1.J7, 1J1.7V, 1JL.V T b Dy
132.18, 132.26, 138.46 ( rC); 3p (161.7 MHz, CDCI3) 21.45; m / z (C )3 (M+29, 11%), 3 0( +1, 61),
320 (10), 258 (100), 201 (40) and 91 (i4); Found: 350.1673. C22H25NOP requires 350.1674.

(R)-2-Methyl-4-(diphenylphosphinamido)hexane (10). By following the general procedure described
above aziridine (6) (0.1g, 0.33 mmol) and Me2Culi, prepared from Cul (0.32g, 1.7 mmol) and MeLi (4.0
mmol) were reacted in ether (10 ml) at 0°C to yield (10) (0.08g, 73%) as a white solid. R¢ 0.40 (ethyl
acetate); m.p.121-122°C; (Found : C, 72.36; H, 8.43; N, 4.21. C9H26NPO requires C, 72.36; H, 8.31; N,

4.44%). [0]D 95 14.3, (c 2 in CH2CR); Vmax (CCl4) / cm-! 3366 (NH), 2964 (CH), 1330, 1180 (P=0),

721 &4 (270MHz CDCI3)0.78and 0.80 (8H, 2 x d, ] 6.5 and 7.0, an(‘l—l\ 090 (3H. t. 1 7.5 CH2CH?)
ILl,Uﬂ\LIUI ML, /iy ) Va0 dilild V.UV (Vi & A U, § Ul anid \=5ay Ly J Fawy Nl 13%0 2 ),
T A WA L . RA LA b LI A LIS N 2D /1L dd T 4N INE NLIY Y0Q 2 1IN /L) e LAY T AN
1.21-1./76 (5H, m, Menln2LnC Rl M3}, £.0< (1M, 4q, j 0.V, 1U.0, NI}, £.77-3.1V {IF], N, \o), 770
R —— — — P M T .5 o 2™ w a4 Pt o Wt PR MNP b 7~ N\ L la T e ) I ™™ "T7 /ANA__ ™1 I\ MNA s
7.52 and 7.76-7.96 (10H, m, Artd); oC (67.5 Mz, CDULI3) Y.40 (Melr)), 2407 ana 4£./0 (Miegin), £4.00
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(Me2CHCHY), 29.82 (d, | 3.5, Me CHCH?), 46.10 (d, | 5.4, MeCH?), 50.84 (CH), 128.26, 128.45, 131.62,
132.05, 132.19, 132.35 (ArC); m/ z (Ci) 344 (M+29, 18%), 316 (M+1, 100), 286 (93), 258 (70) and 20i (53);
Found: 286.1362. C}7H2|NOP requires 286.1361; Found 258.1039. C|5H | 7NOP requires 258.1048

P-Butyl-P, P-Bis-phenylphosphine oxide (11). By following the general procedure described above for the
reaction of aziridines with lower order cuprate reagents, aziridine (5) (0.05g, 0.17 mmol) and Bup CuLi, formed
from Cul (0.16g, 0.84 mmol) and BuLi (0.87 ml, 2.3M, 2.0 mmol), were reacted in ether to yield (1 1) (0.024g,
619%) as a pale brown solid. Rf 0.10 [ethyl acetate-light petroleum (1:1)]; m.p. 85-85.4 C; Vmax (CClY) / e
12961 (CH), 1437, 1196, 1120 (P=0), 620; 84 (270 MHz, CDCI3) 0.89 (3H, t, | 7.5, MeCHy), 1.38-1.52

1.5

Aﬁ), &:(67.5 MHz, 3) 1349 (MgCHz), 2341 (d,j 35, gHz), 2400 (] 150, cH ) 720,
Yo ) am o s= 1w . - <+

CH2), 128.62, 130.65, 130.78, 131.53, 13251 (ArC); 8p (161.7 MHz, CDCi3) ; m / z (Ei) 258 (M, 14%),

8 .
215 (100) and 201 (65); Found 258.1174. C|¢H |9PO requires 258.1173. Compound (1 i) was aiso produced

in 83% when aziridine (6) (0.1g, 0.33 mmol) was exposed to the above conditions. When the above

experiment was repeated with aziridine (8) using | equivalent of BupCuLi the same product resulted in

comparable yield.

Tribhenylphosphine oxide (13). By following the general procedure described above for the reaction of
aziridines with lower order cuprate reagents, aziridine (5) (0.05g, 0.15 mmol) and PhpCuli, formed from Cul
(0.14g, 0.75 mmol) and PhLi (1.5 mi, IM, 1.5 mmol) were reacted in ether to yield (13) (0.03g, 76%) as a

white solid. m.p. 79-80°C (lit., 207 79-81°C); 84 (270 MHz, CDCI3) 7.02-7.77 (ArH); m / z (Cl) 279 (M+1,
100%), 201 (31). When the above experiment was repeated using only | equivaient of PhpCuLi the same

product resulted in comparable yields.

2. Reaction with organolithium species. To a solution of the aziridine (5) (0.05g, 0.15 mmol) in THF (10
ml) under N2, at -78°C was added PhLi (0.3 mi, 0.45 mmol) dropwise. The solution was stirred at -78°C for
1.5 hours afterwhich time H20O (5 ml) was added. The aqueous layer was then extracted with ether (3 x |5
ml), the organic layers washed with brine (30 ml), dried (Na2504), filtered and the solvent removed in vacuo

to leave a pale yellow oil which was p
(1:1) as eluent to give (i 3) (0.032g, 7

M
=
2
=
I}
1=
Q.

to that recorded above.

Reaction of aziridine (6) with Buli/CeCl3. To freshly dried CeCl3 (0.44g, 1.17 mmol), under N2, was
added THF (10 ml) dropwise. The solution was cooled to -78°C and BuLi (0.59 ml, | mmol) added dropwise.

The solution was stirred at -78°C for | hour and then a solution of the aziridine (6) (0.10g, 0.33 mmol) in THF
(2 ml) added dropwise. The solution was stirred at -78°C for | hour, H20O (5 ml) was then added cautiously

and the aqueous layer extracted with ether (3 x |5 ml), the organic layers washed with brine (30 ml), dried
(Na2S04), filtered and the solvent removed in vacuo to leave a pale yellow oil which was purified by

chromatography on silica gel with ethyl acetate as eluent to yield (1 1) (0.068g, 80%) as a pale yellow gum.
The analytical data for this compound was identical to that recorded above.
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Methyldiphenylphosphonate (12). To a solution of aziridine (5) (0.10g, 0.3 mmol) in CH2Ch (3 ml)
under M‘) at 0°C was added MeQOH (( ml\ and RF OF (Y draonel  Tha ealiitinn wae etirrad a+ N°F tm v
T IR Y NIV TG SVIULIVIT VWA DLHTICTU dl V W W TOUITI

temperature overnight after which time H20 (5 ml) was added and the solution extracted with further
portions of CH2Cl2 (3 x 10 ml). The organic layers were combined, washed with brine (5 mi), dried
(Na2504), fiitered and the soivent removed in vacuo to leave a yellow gum. This was purified by column
chromatography on silica gel with ethyl acetate-light petroleum (I:1) as eluent to yield (12) (0.069g, 99%) as a
clear oil. Rf 0.2 [ethyl acetate-light petroleum (I:1)]; vmax (oil) / em-| 2948-2848 (aromatic CH), 1438, 1223,
1129, 1030 (P=0), 799, 754, 730; 84 (270 MHz, CDCI3) 3.76 (3H, d,J 11.0, OCH3), 7.41-7.56 and 7.77-
7.86 (10H, m, ArH); oc (67.5 MHz, CDCI3) 51.45 (d,] 6.5, OCH3), 128.40, 128.59, 129.89, 131.50, 131.64,

131.91, 132.13, 132,16 (ArC); &p (161.7 MHz, CDCI3) 33.18; m/ z (El) 232 (M*+, 54%), 231 (100), 199 (37),

155 (36) and 77 (89); Found 232.0645. C}3H3072P requires 232.0653
Tl oo b o e e SN m—m mlem L A i ZCOL ald L. bl ol s \ Iﬂ l - r\ A
111Ie ADOvVE COI P unag ‘l ‘} wWwdd aidQ 1011HEA 111 0070 yu;‘lu Uy tne reqaclion or aZiriaimne g,

P "N tal A AT e /™ E o\ . RA_ N Y D 0 /e N Y D) o | P ] .1 i 1

mmou WIN BDr3vVEL) {3 Grops) in ifievur (9 ITII) ana uri i) (J mi) unaer tne COHGIEIOHS aescribed above

3. With MeMgl. To Mg (5 equivalents) in ether (5 ml), at 0°C, under N2, was added Mel (5.4
equivalents) in ether (I ml). The solution was stirred at room temperature for 0.5 hour, after which time the
formation of MeMgl was complete. The ethereal solution was then added to a solution of the aziridine (5) or
(6) (I equivalent) in THF (15 ml) at 0°C, causing precipitation of Mgl2. The suspension was stirred at room
temperature for 20 hours, after which time the reaction was quenched by the addition of NH4Cl (sat, aq, 10

ml\ and extracted with ether (3 x 20 mi) The oroanic lavarc were washed with brine f’)n ml\ driad
\ (3 X 22U mi). organic iayers were wasneg with orine (ZU mi), arieg

(Na2S0O4), filtered, and the solvent removed in vacuo to leave a pale yellow oil.

(S)- I-lodo-2-(diphenylphosphinamido)-3-phenylpropane (14). By following the general procedure
described above aziridine (5) (0. 10g, 0.30 mmol) and Mgl2, formed from Mg (0.036g, 1.5 mmol) and Mel (0.10
ml, 1.61 mmol) in ether / THF, were reacted to yield (1 4) (0.09g, 68%) as a pale yellow oil. Rf 0.53 (EtOAc);
[a]D % -30.5 (c 6 in CH2CIR); Vmax (CClg) / em~! 3363 (NH), 3060, 1438, 1215 (P=0), 1123, 908, 698; &
(270 MHz, CDCI3) 2.85-3.05 (3H, m, CH2Ph plus NH), 3.20-3.24 (IH, m, CH), 3.33 (IH, dd, j 10.0, 2.5, CH

(‘I')(‘h) I803((‘ 2h 4305 (d,] 6.5, PhCH')\ 5197 (CH), 126.78, 128.37, 12842 12857 12940 !3!65

e ¥ IR =Tt 20, TS (Y, ? 140,29 £ £
12080 123104 13210 13224 (ArC): Sp (161 7 MHz CDCIRY2190: m / z (ED 370 (M_-PhCH» Inn% 334
FF 1.0V, 1J1.77T, 1441V, TJ6.L7T (M), U 0 WAy N/ i) &S M £\ IV T ITH IR Iy, TVV /), o
(19), 243 (32) and 201 (97); Found 369.9874. C|4H |4NOPI requires 369.9858.

(S)- 1-lodo-2-(diphenylphosphinamido)-4-methylpentane  (15). By following the general procedure
described above aziridine (6) (0.10g, 0.33 mmol) and Mgl2, formed from Mg (0.04g, 1.67 mmol) and Mel
(0.11ml, 1.79 mmol) in ether / THF were reacted to yield (15) (0.17g, 77%) as a pale yellow oil. Rf 0.54
(ethyl acetate); [a]D23 -29.9 (c 9 in CH2CR); Vmax (CCl4) / cm-! 2958 (NH), 1438, 1371, 1258, 1215,
1123, 1047 (P=0), 908, 730; dH (270 MHz, CDCI3) 0.81 and 0.83 (6H, 2 x d,] 6.5, Me2CH), 1.32-1.52 (2H,
m, Mep CHCH3), 1.61-1.70 (1H, m, CH), 2.70-2.81 (IH, m, br, NH), 3.09-3.19 (IH, m, CH), 3.39 (IH, dd, ]

10.0, 2.5, CH of CH2!), 3.56 (IH, dd, | 4.5, 10.0, CH of CH2!), 7.41-7.55 and 7.69-7.96 (10H, m, ArH); 8C
/LT E MLle £V IS\ IN AL /A 1D ] LA 0D 24 amAd 1) A7 I(ManCHY 724 22 (Ma {‘l.-.l\ 44 21 (ManCHICKA
(O7.0 FFIFZ, wivig) LU0 (O, ] £.1, X1 /1), L£.£7T ANIU L5771 \LIG T 1), &T.9w (11 Lkl 1j, TO.01 (1T TN 1 7,
d,J 6.5),47.81 (CH), 128.35, 128.38, 128.45, 128.54, 128.57, 128.64, 131.18, 131.59, 131.67, 131.81, 131.96,
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132.11, 132.24 (ArC); 8p (161.7 MHz, CDCI3) 22.11; m/ z (El) 427 (M, 39%), 370 (M-57, 61%), 300 (M-I,
529%), 286 (74) and 201 (100); Found: 427.0551. C|gH23NOP! requires 427.0562.

4. With lithium thiobhenolate. To a solution of thiophena! (3 equivalents) in THF (8 mD. under Nb ar

~ L L LR S e L] L a S MOMBVPIINARS (¢ Cqaivaiiiig ) o EEID QU g, univue 1y, at

frmo = D o TLo o) . A™mOr~r nro r. 1 1

-42°C was added Buli \J 2 equivaients) uropwu; I ne solution was stirred at -42°"C for 0.5 hours, after which

sa —

time a soiution of aziridine (5) or (6) (i equivaient) in THF (i mi) was added. The soiution was graduaily
warmed up to room temperature and stirred overnight. The solution was then partitioned between H2O (10

ml) and EtOAc (15 ml), the aqueous layer extracted with EtOAc (2 x 10 ml), the organic layers washed with
brine (15 ml), dried (Na2504), filtered, and the solvent removed in vacuo to leave a pale yellow oil which was

purified by chromatography on silica gel [ethyl acetate-light petroleum (1:1)].

(S)-1-Thiophenyl-2-(dibhenylphosphinamido)-3-phenylpropane (16) By following the procedure
r 7 LDl o rr r 4 r 17°r r A s / (=3 T
dnscl—ihnrl ahnava aziridina (B)Y /0 Dda 0 18 mmol) and the anian of thinnhanal (008 m! 0O 54 mmol) were
A= J ISl CALIWS V S ERALRE TN N \-} \V'vvs' A WoaEn A ’ LB AW I SR LN 4 NS L ur llv’ll AR A \v.vv BUEly Wowr I VY Sl s
reacted to yield (16) (0.41g, 52%) as a clear oil. Rf 0.2 [ethyl acetate-light petroleum (I:1)]; (Found :
N s LR 'Y e o RIDANC A AL/ ™ TR L L AC. AL D A0 r..1 _71 [ £
. y Ao QUL TEQUITES o, 74,94, M, 2.70, IN, J.1370). [X]D*=~ -9. 0 \C L ‘f

-~ -~ -~

in CH2C12); Vmax (CCl4)/ cm-} 3365 (NH), 1207 (P=0); 84 (270 MHz, CDCI3) 2.93 (iH, dd, ] 6.5, 3.5,
CH of CH2Ph), 3.01-3.16 (3H, m, NH and CH of CH2Ph and CH of CH2SPh), 3.33 (IH, dd,J 4.0, 13.5, CH of
CH3SPh), 3.40-3.56 (IH, m, br, CH), 7.03-7.60 and 7.72-7.82 (20H, m, ArH); &c (67.5 MHz, CDCI3) 39.63

(d,] 4.5, PhCH?), 41.37 (d, ] 5.5, CH2), 52.48 (CH), 126.00, 126.62, 128.32, 128.40, 128.50, 128.57, 129.00,
129.09, 129.81, 131.83, 131.97, 132.08, 132.21, 135.78, 137.65 (ArC); op (161.7 MHz, CDCI3) 22.30; m/ z
443 (MY, 2%), 352 (M-PhCH2, 38%), 320 (M-PhSCH2, 89%), 218 (50) and 20! (100); Found 443.1472;
C27H2¢NQPS requires 443 1473,

~zi’ SRS

(S)-1-Thiophenyl-2-(diphenylphosphinamido)-4-methylpentane (17). By following the general procedure
described above aziridine (6) (0.10g, 0.33 mmol) and the anion of thiophenoi (0.1 ig, I.00 mmol) were reacted
to yield (17) (0.13g, 99%) as a clear cil. Rf 0.5 (ethyl acetate); [a]D23 -23.4, (c 11 in CH2CR); Vmax (CCl4)
/em-1 3361 (NH), 1207 (P=0); 84 (270 MHz, CDCI3) 0.67 and 0.80 (6H, 2 x d, ] 6.5, MepCH), 1.38-1.48
(IH, m, MeaCH), 1.54-1.77 (2H, m, Me2CHCH2), 2.45 (IH, m, br, NH), 3.06-3.19 (2H, m, CH plus CH of
CH2SPh), 3.37 (I1H, dd, J 3.5, 14.0, CH of CH25Ph), 7.11-7.51 and 7.80-7.88 (I15H, m, ArH); 6C (67.5 MHz,
CDCI3) 22.12 and 22.73 (Me CH), 24.55 (Me2CH), 41.50 (d, 3.0, CH2), 45.25 (d,] 6.5, CH?), 49.11 (CH),
128.24, 128.29, 128.42, 128.48, 128.88, 129.53, 131.72, 131.80, 131.94, 132.10, 136.10 (ArC); op (161.7

MHz, CDCl3) 21.63; m/ z (E) 409 (M, 19), 286 (M-PhSCHy, 1009%), 192 (19), 149 (20), 123 (6) and 77
3 J/LI-UJ, Ill]l—\l—l] LA \l I y NI

MN- . ANO 1 21Q A llAaaNIMDC v sliens ANO 1270

\LJ) rouna 4u7z.1010. UL/4M JEINVITO N:quu CSTU7Z7.104L7.

5. With sodium phenyl selanide. To a solution of diphenyldiselenide (1.5 equivalents) in ethanol (5 ml),
under N2, at room temperature, was added NaBH4 portionwise(3 equivalents) and stirring was continued until
the bright yellow solution became colourless. A solution of aziridine (5) or (6) (I equivalent) in THF (3 ml)
was then added, at 0°C, and the solution was allowed to warm to room temperature overnight. The solution
was then partitioned between H2O (20 ml) and EtOAc (20 ml), the aqueous layer extracted with EtOAc (2 x
20 ml), the organic layers combined, washed with brine, dried (Na2SO4), filtered and the solvent removed in
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vacuo to leave a yellow oil which was purified by chromatography on silica gel with light petroleum then
gradient elution to ethyl acetate-light petroleum (1:1).

i

- s

|
C. (Found : C, 66.13; H, 5.42; N, 2.75; P, 6.09. Cp7H2¢NPOSe
requires C, 66.12; H, 5.34; N 2.86;P, 6. 32%) []D23 -9.4 (¢ 9 in CH2CR); Vmax (neat liquid) / cm-! 3337
(NH), 3167, 2926, 1580, 1477, 1435, 1273, 1181, 1122, 1070 (P=0), 727, 695; 84 (270 MHz, CDCI3) 2.97
(IH, dd,J 6.5, 13.5, CH of CH2Ph), 3.03 (IH, dd,J 6.5, 13.5, CH of CH2Ph), 3.09 (IH, dd, J 6.5, 12.5, CH of
CH2SePh), 3.19 (1H, dd, ] 6.0, 11.0, NH), 3.29 (IH, dd,J 6.5, 12.5, CH of CH2SePh), 3.43-3.56 (IH, m, CH),
7.06-7.57 and 7.72-7.94 (20H, m, ArH); 8C (67.5 MHz, CDCI3) 35.14 (d, | 4.5, CH)), 42.28 (d, | 5.5, CH2),
52.87 (CH), 126.51, 126.83, 128.24, 128.30, 128.42, 128.50, 129,15, 129.69, 131.56, 131.59, 131.67, 131.77,

13191, 132.02, 132,16, 132.32 n7mmrr\ SD(IAI .7 MHz, (‘I’)(‘h\')l .80; mlv(FI\AQI (M-l-l ?QA\ 400

o Ty P et ey S e S ¥

(44), 201 (100), 91 (44) and 77 (31); Found 491.0926. C27H26NPOSe requires 491.0917.

(S)- 1-Selenophenyl-2-(diphenylphosphinamido)-4-methylpentane  (19). By following the general
procedure described above aziridine (6) (0.10g, 0.33 mmol) and PhSeNa, formed from PhSeSePh (0.16g, 0.50
mmol) and NaBH4 (0.04g, 1.0 mmol), were reacted to yield (19) as a clear oil (0.11g, 70%). Rf 0.3 (ethyl
acetate); (Found : C, 63.02; H, 6.37; N, 3.52. C4H28NPO requires C, 63.16; H, 6.18; N, 3.07%). [a]p23
-16 (¢ 6 in CH2CR); Vmax (neat liquid) / em=! 3167 (NH), 1580, 1435 (P=0), 1181 (P=0), 666 (ArH); 4
(270 MHz, CDCI3) 0.76-0.77 (6H, 2 x d, | 6.5, MepCH), 1.21-1.26 (IH, m, Me2CH), 1.38-1.70 (2H, m,
M32CH(‘!_-I=2)1IR(IH dd,/ , 13.0, CH of CH?SePh), 3.34 (IH dd, | 13.0, 3.0, CH of CH2SePh), 3.40-

VANR
2277
s s o o

132.75 (ArC); m / z (El) 457 (M"', 6%), 286 (IOO), 218 (33) and 201 (96); Found: 457.1065. C4H28NOPSe
requires 457.1074.

6. With azide anion
(S)-1-Azido-3-phenyl-propan-2-amine (20). To a solution of aziridine (5) (0.10g, 0.30 mmol) in EtOH-

H20 (12 ml, 3:1) was added NaN3 (0.06g, 0.90 mmol, 3 equ_iva!ents) and NH4Cl ( 0.05g, 0.90 mmol, 3

equivalents). The solution was then heated under reflux for 5 hours, after which time the solution was
~ad Banvasn CH3CH and Lia M) a amiianiic lavar ayeen o b LIS (D BE o) .l‘.. ramhbinaed
parutloneu between izl ana mnzw the aqueous iayer extracieéa with Lln (2 X 1o i, i€ Lomoinea

oo~ - Tl, -

organic iayers washed with brine (20 mi), dried (Na2S0O4), filtered and the solvent removed in vacuo. e
crude product was then purified by chromatography on silica gel with EtOAc as the eluent to leave (20) as a
clear oil (0.06g, 519%); R 0.1 (EtOAC); []D23 17.4 (c 2 in CH2CR);.vmax (CCl4) / cm=! 3386 (NH), 2921,
2103 (N3), 1603, 1493, 1445 (P=0), 1277, 1127, 699; 84 (270 MHz, CDCI3) 1.40-1.43 (2H, m, br, NH2),
2.59 (1H, dd,J 7.5, 13.5, CH of CH2Ph), 2.80 (IH, dd, ] 4.5, 13.5, CH of CH2Ph), 3.20-3.26 (2H, m, CH and
CH of CH2N3), 3.40 (IH, dd, ] 5.5, 13.0, CH of CH2N3), 7.07-7.36 (5H, m, ArH); 8C (67.5 MHz, CDCI3)
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52.38 (CH), 56.92 (CH2), 65.83 (CH2), 126.67, 128.65, 129.18, 137.81 (ArC); m/z (El) 149 (M-N2+, 18%),
132 (38), 120 (28), 91 (42), 84 (69) and 49 (100).

7 With TM((' ch ach r‘ iad raC' 0I5 annivalante 1indar Nla wne addad TLIE /7 iy and sha
Tnd i b= aried Ce \V-£2 CHUIVAIGHIL), UG N7, VWWad auldtu 1110 (7 1) aliJd Ui

P . R, -lncﬁ mn \ L 1 '
solution was cooled to -78 C Buli (V. equwalentS) was then added Cll'Olese and the )’EHOW SO'UtIOﬂ

allowed to stir at -78°C for 15 minutes. TMSCN (2 equivalents) was added dropwise, followed by a solution
of aziridine (5) or (6) (! equivalent) in THF (I ml). The solution was then heated under reflux for 4 hours,
after which time H20O (20 ml) was added to the cooled solution. The solution was then extracted with ether
(3 x 25 ml), the organic layers washed with brine (30 ml), dried (Na2S0O4), filtered and the solvent removed in
vacuo to leave a brown oil which was purified by chromatography on silica gel with EtOAc as eluent to leave
the required product as a pale brown oil.

QV\_ 1 _Cunna_2_{dinhanuibhnchhinamidn)_?_shanulhrahana 1) Ry fAllAavwsinag tha aganaral aracadiinea

VG T T Ty UNIUS LT (UL Y TS T T NNV SS S pliciiy il Vpuinine \&1). Yy 1Wnivyviiy  Uic poiici al I.ll vicuui

described above aziridine (5) (0.10g, 0.30 mmol), TMSCN (0.09mi, 0.68 mmol) and Ce(CN)3 (0.08 mmol)
nonn oL [ TR s T PRGN SN TR I B S TP, VI PRP- R

o); [ID4% -i2 (c 5 in CH2Ci);

were reacted to ylera (Z21) (0.06g, 56‘70‘) as a paie brown oil. Rf 0.20 (EtO
Vmax (CCl4) / ecm-} 3165 (NH), 3060, 2926 (CH), 2248 (CN), 1437, 1263, 1218, 1126, 1045, 700; oH
(270MHz, CDCI3) 2.43 (IH, dd,_[4.0, 16.5, CH of CH2Ph), 2.66 (IH, dd, ] 16.5, 5.5, CH of CH2Ph), 2.84
(IH, dd,] 6.5, 13.5, CH of CH2CN), 2.91 (IH, dd,J 13.5, 6.5, CH of CH CN), 3.13 (IH, dd, ] 6.5, 11.0, NH),
3.37-3.50 (IH, m, CH), 7.01-7.50 and 7.64-7.73 (I15H, m, ArH); 8¢C (67.5 MHz, CDCI3) 25.66 (CH2), 42.12
(d,] 7.5, CH?2), 49.59 (CH), 117.49 (CN), 127.19, 128.50, 128.58, 128.70, 128.76, 128.83, 129.43, 131.57,

131.72, 132.08, 132.24, 132.91, 136.46 (ArC); &p (161.7 MHz, CDCI3) 23.14; m / z (El) 360 (M+, 3%), 320
(M-CH2CN, 13), 269 (M-PhCHy, 71), 201 (100), 91 (20) and 77 (26); Found 360.1392. C22H

y &Y \&52 ) unad 30U,

(S)- | -Cyano-2-(diphenylphosphinamido)-4-methylpentane  (22). By following the general procedure
described above aziridine (6) (0.10g, 0.33 mmol), TMSCN (0.09ml, 0.68 mmol) and Ce(CN)3 (0.08 mmol)
were reacted to yield (22) (0.06g, 58%) as a pale brown oil. Rf 0.39 (ethyl acetate); [a]D20 -4.1 (c 5.8 in
CH2C1); Vmax (CCl4) / em~! 2871 (CH and NH), 2247 (CN), 1598, 1437, 1208, 1125, 1031, 870; 64 (270
MHz, CDCI3) 0.81 and 0.86 (6H, 2 x d, ] 6.5 and 6.5, Mep CH), 1.35-1.83 (3H, m, MepCHCH3), 2.56 (IH,
dd,J 3.5, 16.5, CH of CH2CN), 2.86 (I1H, dd, | 5.5, 16.5, CH of CH2CN), 3.11-3.18 (IH, m, NH), 3.36-3.48
(IH, m, CH), 7.43-7.57 and 7.83-7.94 (10H, m, ArH); 3C (67.5 MHz, CDCI3) 21.98 and 22.57 (Me2CH),

214 EE (Man(CLN Y4 74 (ManCHICKAY 457 (d | 75 CHACNY 4595 /CHY 11784 (CNY 12882 12857
L7990 \(VIT/N1), &V 70 \1 TNl el 1L )y V.7 \My Py Nl NN, WSS =), T M\l Ny P AWLS S 1daFowr 7y
1IN0 7N 1IMQ T2 1207 12177 123201 12792 1D V0 ALK (141 7 MUl- DYl 27 01, o 1 = (EN 224
1L40./U, 1£L0.70, 13107, 12174, 194&.19, 12L.L3, 124£.£7 \MAI), OF {I01.7 1'IINL, WL/\iy ] ££.01, 111/ £ (L1 940
a e L Y.y ~en o YR TY] P A -~pm S AN AT [WaYa\y T b B0 Y o AU [] Ay AR S~ Al

(MT, |U/o), 186 (M—LN, bb), 407V (£4), £U1 (1VV) and /7 (40); rouna: 3.£60.1242. U 9F23IN20F requires

326.1548.

8. General Method for copper-catalysed Grignard reactions. To CuBr.SEt2 (2 mol%), under N2, at room
temperature was added a solution of N-Dpp aziridine (5) or (6) in THF (typically 0.3 mmol in 5 ml THF). The
solution was then cooled to -40°C and a solution of Grignard reagent in THF added dropwise (5 equivalents).

The solution was warmed to room temperature over 10 minutes and then heated under reflux until tlc
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addition of a saturated aqueous solution of NH4Cl (5 ml), and the aqueous layer extracted with EtOAc (3 x 15
ml). The combined organic layers were washed with brine (10 ml), dried (Ma,_ O4), filtered and the solvent

removed in vacuo. The products were purified by column chromatography using EtOAc as the eluting solvent.

(R)-1-Phenyl-2-(diphenylphosphinamido)butane (9). By following the general procedure described above
aziridine (5) (0.1g, 0.3 mmol), CuBr.SEt2 (0.001g, 0.006 mmol) and methyl magnesium bromide (0.75 ml, 2M,
1.5 mmol) were reacted in THF for 4 hours to leave (9) (0.07g, 67%) as a white solid. The analytical data
obtained for this compound was fully consistent with that reported previously.

(R)-2-Methyl-4-(diphenylphosphinamido)hexane (10). By following the general method described above
aziridine (6) (0.1g, 0.33 mmol), CuBr.SEtp (0.001 Ig, 0.007 mmol) and methyl magnesium bromide (0.83 ml,

o T\ D hal
MM | 4 mmal) wara ranctad in THE fAr 2 hA rs to laavn 1N (N NThA 710-\ ~e A va I—. e anlid Tha anahti~al
&7 0 THNHUI WENC 1Calllcu il 1 rir 101 2 10Uy W 1ave (1 v) (V.v/ o, 1270} a> a White sGiid. 1€ an )'Ll!..dl
data recorded for this compound was fully consistent with that reported previously.

(R)- 1 -Phenyl-2-(dibhenylphosphinamido)pentane (23). By following the general procedure described
above aziridine (5) (0.1g, 0.3 mmol), CuBr.SEt) (0.00lg, 0.006 mmol) and ethyl magnesium bromide (5
equivalents), prepared from Mg (0.04g, 1.5 mmol) and |-bromoethane (0.1 1 ml, 1.5 mmol), were reacted in
THF for 4 hours to leave (23) (0.08g, 73%) as a white solid. Rf 0.3 (ethyl acetate); m.p. 123-124°C; (Found :
C, 76.43; H, 7.44; N, 3.66. C23H26NPO requires C, 76.01; H, 7.21; N, 3.85%). [oD!%-> -3.03, (¢ 3 in
CH2Ch); Vmax (CCl4) / em-| 2900 (NH), 2820 (CH), 1540, 1420, 1190, 1140 (P=0), 715; &y (270 MHz,
CDCI3) 0.85 (3H, t, ] 7.5, MeCHp), 1.21-1.63 (4H m, MeCHzCHz) 2.23-3.04 (3H, m, PhCH2 and NH),

12 212
L40-0.0

w
—~~

w

MHz, CDCI3) 21.33; m/ z (Cl) 392 (M+29 25%)
Found: 364.1846. C23H727NPO requires 364.1830.

(R)-2-Methyl-4-(diphenylphosphinamido)-heptane (24). By following the general procedure described
above aziridine (6) (0.1g, 0.33 mmol), CuBr.SEt2 (0.0011g, 0.007 mmol) and ethyl magnesium bromide (5

')

aniivalantel nran om Me (0 05g | 7 mmaol) and |-bromaoethane (012 ml 1.5 mmol). were reacted in
equivaients;, prép WOM Mg (V.VI3g, mmos) an oromoetnane (v. 10:), were reactea in
T far A baiiere 4o laaua MAY N NQ~ 7104 nc hita solid. Re 0.30 (ethy! acetate): m.p CQ_&N°C- (Faiind
17 101 4 NOUTS 10 i€ave (&%) (V.UGE, 71 70) a5 a Wiiite 501G, 1y v.ov (€Y aleidie), m.p. 57-6v L, (rouna

5-2539 (c 3.3 in CH2CI2); vmax (CClg) / em™! 3440 (NH), 3005, 2980 (CH), 1525, 1450, 1240,
1140, 1050 (P=0), 659; 84 (270 MHz, CDCI3) 0.77 and 0.79 (6H, 2 x d,J 6.5 and 6.5, MegCH), 0.85 (3H, t,
| 7.5, MeCHy), 1.24-1.57 and 1.69-1.81 (8H, m, MeCHCH2CHCH2CH2CH3), 2.60-2.66 (IH, m, NH),
3.03-3.09 (IH, m, MeaCHCHCH), 7.27-7.51 and 7.86-7.97 (10H, m, ArH); 8C (67.5 MHz, CDCI3) 14.00
(MeCH2), 18.33 (MeCH2), 22.55 and 22.63 (Me2CH), 24.62 (MepCH), 39.59 (d, ] 4.5, CH2), 46.82 (d, ] 5.5,
CH2), 49.62 (MegCHCHCH), 128.18, 128.37, 131.57, 131.69, 131.81, 131.94, 132.02, 132.13, 132.26,

133.89, 134.04 (ArC); 5p (161.7 MHz, CDCI3) 21.02; m/ z (Cl) 358 (M+29, 22%), 330 (M+ 1, 100), 300 (M-
286( -a('"l-l 9.7\ 272 IM Mnﬁ("H(‘i—h 72\ and 201! {Phﬁpﬁ 68): Found: 220.1972.

Mgy Ry ATS

C,71.68; H, 8.49; N, 3.69; P, 9.14. C20H28NPO.0.25H20 requires C, 71.93; H, 8.60; N, 4.19; P, 9.28%).
- ]

(
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(S)- 1-Phenyl-2-(diphenyiphosbhinamido)-4-methylbentane

rr- b \

). fQ!Inwinc the
described above aziridine fS\ (O h: 0.3 mmnl\ CuBr SEt (0 nmg

o
e FEniTial PN OGRS

Va
/
0.006 mmo !\ and isopropvl magnesium

bromide (5 equivalents), prepared from Mg (0.04g, 1.5 mmol) and 2-bromopropane (0.14 mi, 1.5 mmol), were

_______ TLIE £ AL .o e b . /YEN /nnnn_ nnn/\ - e o anr P, O -
reacted in THF for 4 hours to leave (£9) (UU77g, 0070) as a white solid. Rf V.o (etn)ﬂ acetate), m.p. 120 \—;
(Found : C, 75.39; H, 7.6%; N, 3.32. C4H28NPO.0.2H20 requires C, 75.44; H 7.76; N 3.67%). [a]D'?

-14.70 (¢ 1.7 in CH2Ch); Vmax (CCl4)/ em~ 3300 (NH), 2860, 2840 (CH), 1510, 1420, 1180, | 140 (P=0);
8H (270 MHz, CDCI3) 0.74 and 0.81 (6H, 2 x d, ] 6.5 and 6.5, Me2CH), 1.26-1.47 (2H, m, MeaCHCH?),
1.80-1.90 (IH, m, Me2CH), 2.61 (IH, dd, ] 5.0, 11.0, NH), 2.86 (1H, dd, ] 5.5, 13.5, CH of CH2Ph), 2.92 (IH,
dd, ] 6.0, 13.5, CH of CH2Ph), 3.23-3.32 (IH, m, Me2CHCHCH), 7.14-7.52 and 7.66-7.72 and 7.83-7.91
(15H, m, ArH); 8¢ (67.5 MHz, CDCI3) 22.38 and 22.66 (MegCH), 24.62 (MeCH), 43.35 (d, | 4.5,
MeaCHCH,), 46.28 (d, | 5.5, PhCH2), 51.02 (Me2CHCHCH), 126.27, 128.24, 130.03, 131.54, 131.57,

== Al - AN =" = TN T T & T =T -t
131 45 13200 13216 132132 1R IS (ACY- 8 (141 7 MH=> CD FI Y21 14 m /2 (CI\ ALK M L0791 404A)
P1OD, 1Pl VW,) 1 dkr IV, Tdddi, 1V 1D VN ), U \-vu n Wk, s Liy) 005, m/Zz \™1) TVO IT L7, IGO0,
T70 INA I @1\ "N0Z /M DLAMLIA 1NN e d N /O Ea,ind. 270 10Q4 M I_IAAI\IDf'\ ......... 270 1Q07 T
270 (I T1, 04), LO00 {I"I-T T/, TUV) dlU LUT (J97), TOUINU. 270.170%. /41 JYINIT\J lequuea 2/70.1707. 111

opposite enantiomer, (30), was also prepared (0.10g, 76%) by reaction of aziridine (6) (0.1g, 0.33 mmol),
CuBr.SEt2 (0.001 Ig, 0.007 mmol) and phenyl magnesium bromide (5 equivalents), prepared from Mg (0.05g,

1.7 mmol) and bromobenzene (0.18 ml, |.7 mmol), in THF for 4 hours. The analytical data for this compound
was identical to that recorded above but for one exception : [o]D 19.5 14.70 (c 1.7 in CH2Ch).

2-Methyl-4-(dibhenylphosphinamido)-6-methylheptane  (26). By following the general procedure
described above aziridine (6) (0.1g, 0.33 mmol), CuBr.SEt (0.001 Ig, 0.007 mmol) and isopropyl magnesium

bromide (5 equivalents), prepared from Mg (0.05g, 1.7 mmol) and 2-bromopropane (0.16 ml, 1.7 mmol), were

...... A jen THIC fae 4 L. o lamvsn (VA N 1Ns QAOLY ne ~ wasbiitsm enlid Res N AQ (Arh montatalse M 140
reqaciled i 1mr 10 4 IIUUIb U 1cave \LU) \U-IUS, T /U} ad a VYIS oV, N vV, T7 \ (9] lrl GBULGLC,, III.P. 177
AP ™0~ Vs ol 3 -y, A [ ] n Ns | 9] A NC_. N (ol Fe) F P [P Nl -TaY TN A A 11 0D NN | ¥ A NN n
|‘|"7' 3 C; U"OUUG L, J.%0, M, 8.60; N, 4.UD; I', 0.97. U211 30NFV eqUIres \.—, 73.44, M, 0.0U; N, 4.U0; I,
PR - | ommmm 0 (CH). 1540 i445. |420

9.02%). [aJD!9-5 0 (c 3 in CH2ChR); vmax (CCi4) / em™! 3300 (NH), 2960, 2940 (CH), 1540, 1445, 1420,

1385, 1205, 1120 (P=0), 740; 8 (270 MHz, CDCI3) 0.76 and 0.77 (12H, 2 x d, | 6.5 and 6.5, Me2CH),
1.26-1.46 (4H, m, MegCHCH?), 1.73-1.83 (2H, m, Me2 H), 2.51 (IH, dd, ] 5.0, 10.5, NH), 2.96-3.08 (IH,
m, MegCHCHCH), 7.27-7.52 and 7.89-7.97 (10H, m, ArH); 8¢ (67.5 MHz, CDCI3) 22.59 and 22.66
(Me2CH), 24.63 (MegCH), 47.64 (d, J 5.5, CH2), 48.40 (MegCHCHCH), 128.24, 128.42, 131.62, 132.05,
132.21, 132.34 (ArC); p (161.7 MHz, CDCI3) 20.61; m/ z (CI) 372 (M+29, 13%), 344 (M+1, 64), 286 (M-
Me2 CHCH3, 100) and 20! (Ph2PO).

RASFA R U VAR A 4 A

(R)- | -Phenyl-2-(diphenylphosphinamido)-heptane (27). By following the general procedure described
above aziridine (5) (0.1g, 0.3 mmol), CuBr.SEt2 (0.00ig, 0.006 mmoi) and butyl magnesium bromide (5
equivalents), prepared from Mg (0.04g, 1.5 mmol) and I-bromobutane (0.16 ml, 1.5 mmol), were reacted in
THF for 4 hours to leave (27) (0.10g, 89%) as a white solid. Rf 0.50 (ethyl acetate); m.p. 109°C; (Found : C,
76.50: H, 7.73: N, 3.25. C25H30NPO requires C, 76.70; H, 7.72; N, 3.58%). [a]D!9-5 -7 (¢ I in CH2Cl);
Vmax (CCl4) / em-! 2880 (CH and NH), 1430, 1120 (P=0); 84 (270 MHz, CDCI3) 0.85 3H, ¢, ] 7.0,
MeCHp), 1.08-1.57 (8H, m, MeCH2CH2CH2CH?), 2.67 (1H, dd,] 5.5, 11.0, NH), 2.86 (1H, dd, | 6.0, 13.5,

CH of PhCH?), 2.91 (IH, dd,J 5.5, 13.5, CH of CH2Ph), 3.20-3.29 (I1H, m, PhCH2CH), 7.03-7.49 and 7.51-
Q

770 and 7.82-7.90 (15K m ArH): Sf-/ 7.5 MHz CDCh) 1401 {(“I-h\ 22.55 (MeCH?12), 25.46 (CH»>), 31.63
F.0V AU 7 WUETZ .70 (2T 1y 1 7 )y, W\ \V7 e 3T ey Sl 3) Jy @i \vUNRy LI' AT 2= Fya

[N A-N W2 LV A L AEC MLdarrLN A0 Q7 /A4 EC DReHlAa) E2 NQ /CLIN 1794 230 172927 17848 10Q Q4 [ B4
(LF172), 30.0£4 (A, J 4.9, %M, F£.77 (U, ] 9.9, VIl 17, FI.VQ (=1, 14£9.JY, 1£0.47, 1LUTS, 1£7.77, 1J1.57,
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131.67, 132.08, 132.23, 138.40 (ArC); 6p (161.7 MHz, CDCI3) 21.34; m / z (ClI) 420 (M+29, 19%), 392
(M+1, 83), 300 (M-PhCH7, 100) and 201 (51); Found: 392.2133. C5H3|NPO requires 392.2143.

IRY_7_Mathwv =‘=/ ihhanulhhachhinamidnlnanana 22\ Ry fAallmainag tha aanaral memcadiieas daccmiboodd
(LAY A A1) dai e S50 S 1) 47 Ul S L AT R LS L e (avy. Ly IVaVYYIHE WIS Bl dl P OLCUUT © UOLTNivcy
ahava aziridinae (&Y N 1la NI mmall CHRe CEe MNNN 1 NANNT el and bhesd ;mnemaciiime boacaida /T
AULUVE ddilniuinic (U) (V.1 g, V.Jo 1nivij, LUDi.ont/ V.UVl i g, V.uu/ mimol) and outyl magnesidim oromiae (o

s oA

equivaients), prepared from Mg (0.05g, i.7 mmoi) and i-bromobutane (0.i8 mi, i.7 mmoi), were reacted in
THF for 4 hours to leave (28) (0.10g, 76%) as a white solid. Rf 0.35 (ethyl acetate); m.p. 88-89°C; (Found :

C,73.91;H,9.32; N, 3.72; P, 9.07. C22H32NPO requires C, 73.92; H, 9.02; N, 3.92; P, 8.66%). [o]D 95 24
(c 2 CH2CR): Vmax (CCl4) / cm=! 3500, 3050 (NH), 2980 (CH), 1525, 1490, 1440, 1269, 1180 (P=0), 960,
712; 84 (270 MHz, CDCI3) 0.77 and 0.80 (6H, 2 x d, J 6.5 and 6.5, Me2CH), 0.86 (3H, t, | 7.0, MeCH2),
1.17-1.54 and 1.71-1.79 (1 IH, m, MegCHCH2 CHCH2CH2CH2CH2CH3), 2.59 (IH, dd, | 5.5, 10.5, NH),
3.00-3.09 (I1H, m, MegCHCH2CH), 7.40-7.52 and 7.87-8.03 (10H, m, ArH); 8¢ (67.5 MHz, CDCI3) 14.05
(L@CHZ‘), 22.59 and 22.74 (m"‘)_CH\ 24.70 (Me‘)CH\ 24.78,31.78, 37.35 (d I 4, Q\ 46.78, 46.86 (all (‘H")\
49.82 (MepCHCHCH), 128.26, 128.43, 131.64, 132.10, 132.18, 132.24, 132.30 (ArC); o (161.7 MHz,

Nlay Ml N e [ = (N 0L /RA_L MO 1Q0LN ACO /N | AA e L TON\ NOZ INA
\._Ll\.alj) L1V, in L \\-l 200 U 1T L7 7/0), 220 U e, 7/ /O} JUU U Lt lel\-l_l\-nl lO) £LOO U‘l-
MeCH2CH CH2CH2, 100), 200 (Ph2PO, 59) and 85 (58); Found: 358.2292. C32H33NPO requires

1-Phenyl-2-(diphenylphosphinamido)-3-phenyipropane  (29). By following the general procedure
described above aziridine (5) (0.1g, 0.3 mmol), CuBr.SEt (0.001g, 0.006 mmol) and phenyl magnesium

bromide (5 equivalents), prepared from Mg (0.04g, 1.5 mmol) and bromobenzene (0.16 ml, 1.5 mmol), were
cted in THF for 4 hours to leave (29) (0.11g, 93%) as a white solid. Rf 0.44 (ethyl acetate); m.p. 123-

und : C, 78.31; H, 6.59; N, 3.42. Ca7H?
f -

-p.
vires C 7846°' H 46.39:- N 3,

o~ Y (i | o~
(€ 3in CH2C1R); vmax (CCl4) / cm™!

(270 MHz, CDCI3) 2.69 (1H, dd, J 4.5, 11.0, NH), 2.79 (2H, dd, ] 6.5, 13.5, CH of CH2Ph), 2.93 (2H, dd, |
5.5, 13.5, CH of CH2Ph), 3.43-3.53 (iH, m, PhCH2CH), 7.15-7.55 (20H, m, ArH); 8C (67.5 MHz, CDCI3)
43.63 (d, ] 4.5, CH2Ph), 55.35 (PhCH2CH), 127.03, 127.96, 128.63, 128.88, 129.07, 130.62, 132.15, 132.68,
132.84, 139.00 (ArC); 8p (161.7 MHz, CDCI3) 21.53; m / z (Cl) 440 (M+29, 30%), 413 (M+2, 50), 412
(M+1, 92), 334 (M-Ph, 26), 320 (M-PhCH2, 100), 201 (PhaPO, é8) and 91 (37); Found: 412.1830.

C27H27NPO requires 412.1810.

(R)- I-Cyclopentyl-2-(diphenylphosphinamido)-3-phenyl propane (31). By fo Ilowing the general procedure

..... H S Ry Iy ....-.....l.-.,-. BN (N '2 mn\ CalRe CE-A N NN o nnnt.m
v

Ul::bLllucu apove dZiriaine \@) (V.ig, V. mi iy, LUl WL \VVUVIE, V. [RALE ") an

-

I

bromide (5 equivaients), prepared from Mg (0.04g, i.5 mmoi) and cyciopentyi bromide (0.i6 mi, i.5 mmoi),
were reacted in THF for 4 hours to leave (3 1) (0.06g, 53%) as a white solid. Rf 0.34 (ethyi acetate); m.p.
118.9-119.7°C; (Found : C, 77.35; H, 7.43; N, 3.58. C2¢H30NPO requires C, 77.39; H, 7.49; N, 3.47%).
[a]D 95 12.6 (¢ 2.7 in CH2CR); vmax (CCl4) / cm~1 2960 (CH and NH), 1540, 1420, 1210, 1130 (P=0),
712; 3 (270 MHz, CDCI3) 0.74-1.04 and 1.26-1.75 and 1.97-2.08 (1 IH, m, cyclopentyl and PhACH2 CHCH?),
2.64 (IH, dd, ] 5.5, 11.0, NH), 2.80 (IH, dd, ] 6.0, 13.5, CH of CH2Ph), 3.23 (IH, dd, J 13.5, 6.0, CH of
CH2Ph), 3.29-3.31 (IH, m, PhCH2CH), 7.08-7.52 and 7.62-7.73 and 7.83-7.91 (15H, m, ArH); 8C (67.5
MHz, CDCI3) 24.98 and 25.03 (CH2 of cyclopentyl), 32.64 (d, / 5.5, PhCH2CHCH?), 36.68 (CH of

Yy iy ATV Al L2.W2

)
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cyclopentyl), 43.35 (d, | 5.5, PhCH2), 52.40 (PhCH2CH), 126.29, 128.26, 128.45, 130.03, 131.54, 131.57,
131.69, 132.02, 132.18, 132.32, 138.32 (ArC); op (161.7 MHz, CDCl3) 21.27; m / z (Cl) 432 (M+29, 5%),
404 (M+1, 27%), 312 (M-PhCH2, 1009) and 201 (42); Found: 404.2130. C26H3|NPO requires 404.2140.

(S)- I-Cyclopentyl-2-(diphenylphosphinamido)-4-methylpentane (32). By following the general procedure
described above aziridine (6) (0.1g, 0.33 mmol), CuBr.SEt2 (0.001 g, 0.007 mmol) and cyclopentyl magnesium
bromide (5 equivalents), prepared from Mg (0.05g, 1.7 mmol) and cyclopentyl bromide (0.18 ml, 1.7 mmol),
were reacted in THF for 4 hours to leave (32) (0.10g, 84%) as a white solid. Rf 0.5 (ethyl acetate); m.p. 133-
134.5°C; (Found : C, 73.46; H, 8.73; N, 3.48. C23H32NPQ.0.35H20 requires C, 73.51; H, 8.67; N, 3.73%).
[aD!9545 (c4.2in CH2CI2); Vmax (CCl4) / em-1 3379 (NH), 3060 (CH), 1438, 1212, 1122 (P=0), 746;
8+ (270 MHz, CDCR) 0.76 and 0.78 (6H, 2 x d, J 6.5 and 6.5, MeyCH), 0.82-197 (I14H, m,

5
, 32.
(Cyclopentyl CH2) 36.54 (CH), 44.49 (d, ] 4.5, CH?), 47.42 (d,] 5.5, CH?), 4 (Me2CHCH2§H), 28 8,
128.37, 131.54, 131.97, 132.05, 132.13, 132.257, 133.88, 133.9 7(Ar(_), (I6I 7 MHz, CGCB) 2064, m/z
(Cl) 398 (M+29, 18%), 370 (M+1, 91), 312 (M-MeCHCHy3, 84), 286 (M-CHacyclopentyl, 100) and 201

(POPh3, 76); Found: 370.2293. C23H33NPO requires 370.2300.

(R)-2-Methyl-3-(diphenylphosphinamido)-6-methylheptane (33). By following the general procedure

described before for the reactions of aziridines with copper catalysed Grignard reagents, aziridine (6 1) (1.0g,
TE mmall wae ranactad st Yormathul_nranana maonacinnm hramida (17 £ mmal E amniualantel anAd
s llllllvl’ vwao 1 Casitcu yviuii PR REA D A ) 'JI UPGI I~ 1Hiagiieaiuiig LA R R LS | = \l £ o LRSI R R AV Y - U\iu|valcllk°} aling
B CMam N NTAx DNT7 mamaal)in THE far A hatire +4 vield (2 (N By TAOLY ~e o nala yallaws calid Be N EC
LUDRI.I17IC/ \U.UI’Y y V.J IlIIIlUI’ BE 10D W 7 HIUUT D LV YITIU (P W) (Ve iy, 7T/V) ad 4 pPaitc yTIiUYY SUNIM. 1§ V.0
P I | PPN 1A 1 AR~ /T N TTY AN L OO AL AN D O TT el AR 7~ T A4,
(ethyl acetate); M.p. 14/-140 |, (rouna .\, 7345, ", 0.04; IN, T.UL, 1, 0.7/, 2N 30NNIFU reqwres O, 73.44;

H, 8.80; N, 4.08; P, 9.02%). [a]D20 -31 (¢ 10 in CH2CR); Vmax (neat liquid) / cm-! 3249 (NH), 2965 (CH),
1447, 1191, 1127 (P=0); 84 (400 MHz, CDCI3) 0.83-0.87 (9H, m, Mez CH and Me of Mep CH), 0.92 (3H, d,
| 7.0, Me of Me2CH), 1.02-1.20 and 1.21-1.35 and 1.40-1.55 and 1.80-1.92 (6H, m, MeCHCH2CH2 and
Me2CH), 2.62-2.71 (IH, m, NH), 1.80-1.96 (IH, m, CH), 7.38-7.55 and 7.82-8.00 (10H, m, ArH); 8¢ (100
MHz, CDCI3) 17.73, 18.50, 22.50, 22.59, 27.84, 31.14 (d, ] 4.9, CH3), 32.02 (d, J 5.0, CH2), 35.05, 56.73
CH), 128.15, 128.27, 131.46, 132.05, 132.15, 132.25, 132.72, 134.00 (ArC); m/ z (Cl) 344 (M+1, 99%), 300

266 (20), 79 (96), 57 (100). Found 344.2151. C21H3|NOP requires 344.2143.

D)y 2 Co J

(R)-2-Methyi-3-(diphenyiphosphinamido}-5-methylhexane  (34). By following the general procedure
described before for the reactions of aziridines with copper catalysed Grignard reagents, aziridine (6 i) (0.60g,
2.1 mmol) was reacted with iso-propyl magnesium bromide (10 mmol, 5 equivalents) and CuBr.SMe2 (0.008g,
0.04 mmol) in THF for 4 hours to yield (34) (0.37g, 56%) as a pale yellow solid. Rf 0.4 (ethyl acetate); (Found
. C, 72.49; H, 8.39; N, 4.15. C20H28NPO requires C, 72.92; H, 8.57; N, 4.25%). [0]p204.9 (¢ 7 in
CH2CR); vmax (neat liquid) / cm=! 3251 (NH), 2960 (CH), 1447, 1191, 1127 (P=0); 84 (400 MHz, CDCl3)
0.75 (3H, d, 6.5, MeCH), 0.81 (3H, d, 7.0, MeCH), 0.83 (3H, d, | 7.0, MeCH), 0.92 (3H, d,/ 7.0, MeCH),
1.21-1.38 (2H, m, Mep CHCH?), 1.72-1.85 (IH, m, MeCH), 1.88-1.97 (IH, m, Me2CH), 2.65-2.75 (I1H, m,
NH), 2.92-3.05 (IH, m, CH), 7.40-7 48 and 7.89-7.94 {IﬂH m, ArH); 8¢ (100 MHz, CDCl3) 17.52, 17.82,

ENLLfy &csaTd e TRy 1ijy ML \TYY ¢ S P N

22.18, 23.26, 24.50, 32.44, 42.63, 54.53, 128.26, 128.39, 128.49, 131.64, 131.77, 132.16, 132.28, 132.36.
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pper catalysed Grignard reagents, aziridine (6) (0.90g,
3.0 mmol) was reacted with 2-methylpropyl magnesium bromide (15 mmol, 5 equivalents) and CuBr.SMep

~ o

(0.012g, 0.06 mmol) in THF for 4 hours to yield (35) (0.60g, 60%) as a pale yellow solid. Rf 0.4 [ethyl acetate-
hexane (1:1)]; m. p. 115-115.6°C; (Found : C, 73.59; H, 8.98; N, 3.84. C22H32NPO requires C, 73.92; H,
9.02; N, 3.92%). [oc]Dl‘J -17.3 (c 6 in CH2Cl); Vmax (neat liquid) / em-! 3189 (NH), 2934 (CH), 1436,
1187, 1114 (P=0); 84 (400 MHz, CDCI3) 0.78 (3H, d, /] 6.5, MeCH), 0.81 (3H, d, ] 6.5, MeCH), 0.83 (3H,
d,] 7.0, MeCH), 0.85 3H, d, 7.0, MeCH), 1.18-1.55 (7H, m, MeCHCH2CH2 and Mep CHCH?), 1.75-1.82
(1H, m, Me2CH), 2.65-2.79 (IH, m, NH), 3.01-3.17 (I1H, m, CH), 7.39-7.46 and 7.89-7.94 (10H, m, ArH); 8¢C
(100 MHz, CDCI3) 22.58, 22.64, 22.88, 24.70, 28.00, 34.22, 35.16,46.71 (d,] 5.5, CH2), 49.95 (CH), 128.26,
9, 131

‘l’) ')7 fA---fq ICL M1\ 70 /97 T /10N | ey
Sk 120 ,

\&lj), 17 {097}, 57 {1vv). roiu id

'2
0

2,86
General methods for deprotection

Method A: To give free amines. To the N-Dpp compound (typically 0.1 mmol) in CH2Cl (2 mi), under
N2, was added MeOH (2 ml) followed by BF3OEt} (excess). The solution was stirred overnight, after which
time H2O (2 ml) was added. The aqueous layer was then extracted with CH2Clp (3 x 5ml), basified
(NaHCO3) and then extracted with further portions of CH2Cly (3 x 5ml). These organic layers were then

combined, washed with brine (5 ml), dried ( Na2504), filtered and the solvent removed in vacuo to yield the

‘]
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o
n
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o
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=
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Method B: To give amine hydrofiuoride saits. To the N-Dpp compound (typically 0.1 mmol) in CH2Ch (2
ml), under N2, was added MeOH (2 ml) foliowed by BF3OEt) (excess). The solution was then stirred
overnight, after which time H2O (2 ml) was added. The aqueous layer was freeze-dried to produce the

hydrofluoride salts of the deprotected compounds.

(R)-3-Amino-4-phenylbutane monohydrofluoride (36). By following method B, the N-Dpp compound (9)
.07g, 0.2 mmol) was reacted with BF3OEt7 (0.2 ml, excess) to yield amine hydrofluoride (36) (0.029g,
as a white solid. [0]p23 -5 (¢ 0.4 in MeOH); & (27 | 7.5, MeCH»), 1.60-

as vV (LS O - L)y SOV

—~
j=]
o

2
HCH
(M, 21) and 102 (89); Found I69.I264. C|()H |6NF requires I69. 1267.

(R)-3-Amino-5-methylhexane monohydrofluoride (37). By following method B, the N-Dpp compound (10)
(0.08g, 0.25 mmol) was reacted with BF30Et2 (0.2 ml, excess) to yield amine hydrofluoride (37) (0.027g,
80%) as a white solid. (Found : C, 62.41; H, 13.19; N, 10.26. C7H|8NF requires C, 62.22; H, 13.33; N,
10.37%). rrv'ln23 -6 (c 0.3 in MeQH); o (270 MHz, D20) 0.80 (6H 2 xd, ] 6.5 and 6.5, MegCH), 0.84

(3H,t,J 7.5, MeCHz) 1.27-1.75 (5H, m, MegCHCH2CHCH2 Me), 3.11-3.21 (IH, m, CH); 8¢ (67.5 MHz,

lo B Hike By AFUSUE e I BNV 49 ) IM-AFI_I\ 1 TC (N

, Ll.L/ aNQ L1.0L (€M), £3./0 (1€
bo Tar 4 1
437.

0)and ii4 (3i); Found ii6.i
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IC)_ 1 _lndn_?_nminn_ I_bhenvibhrahnne mnnnhudeaflisnrids (R) v fallawing marhad R sha A Meas

AT IV AT U T I T o ™ rfrwn,v'nvrr\"lw FIFRVITWVI TP VFAVT I (ePw ). v BRJHWYYiHE TITUiVU W, UK 1V
compound (14) (0 004= 0 20 mmaoh) was reactad with BF2OFEs 102 ml excess) to vield amine hvdrofluorde
CUHITPUUIRD | 157 (V. U/, V.AV ITHIIVI) Wad | Tallcu WItH o1 JWVEY (V.4 i, TALEYS) WO yn:lu altiric Ny Qnugr e

(38) (0.047g, 84%) as yellow oil. [0]p23 22 (c 0.5 in MeOH); 84 (270 MHz, D20) 2.98 (2H, d, ] 7.0,
PhCH?2), 3.25 (IH, dd,j 5.0, 1.5, CH_of CH2I), 3.40-3.72 (2H, m, CH of CH2I and CH), 7.27-7.50 (5H, m,
AH); 8c (67.5 MHz, D20) 38.38 (CH?), 52.29 (CH?), 52.33 (CH), 127.78, 129.18, 129.43, 134.83 (ArC); m
/ z (CI) 265 (M-2, 30%), 264 (M-I, 27), 262 (M-F, 2), 245 (M-NH3F, 21), 172 (M-95, 100), 171 (75), 136

(39), 135 (20), 1 18 (24), 117 (94), 92 (21) and 91 (84); Found 262.0096. CyH |3NI requires 262.0093.

(S)-1-lodo-2-amino-4-methylpentane monohydrofluoride (39). By following method B, the N-Dpp
compound (I 5) (0.07g, 0.16 mmol) was reacted with BF3OEt2 (0.2 ml, excess) to yield amine hydrofluoride

20\ /0N N2e Q104N ae a claar il r~1n23 Bl D4din MaDHY 81 (270 MH> DAOYD 90 and N Q) (6H I » d
\J '} \V-UJLE’ (o8 ) IU} A3 A wICal wil. L St w W.l 1T 1 I II, Un \ﬁl\l 1 1 ll—, U‘V} N/ QIS V. S \\ll I, o N \-l’
I CC 4 RA_ N P AC 1L 20 /ML . N _A~ALILL AN N NL DT /L) M_ALIML AL D AD /1L d.1 1
J 2.9 and 2.9, l'lez&.n), 1.£409-1.00 [Jn, i, ri L\.._f‘l_\.._l:!t}, 2.L0-2.47 I\II_'I, m, 1"t l\.n\.nl\._ﬁ_), 2.2 \I i, UU,J
5.0, 1.5, CH of CH2i), 3.54 (iH, dd,j ii 5, 3.5, CH of CH2i); m / z (Ci) 228 (M-F, 8%), 198 (65) and (i85

(S)-1-Phenyl-2-amino-3-thiophenolpropane monohydrofluoride (40). By following method B, the N-Dpp
compound (1 6) (0.10g, 0.20 mmol) was reacted with BF3OEt2 (3 drops) to yield the amine hydrofluoride (40)
(0.045g, B5%) as a hygroscopic white solid. [o]D23 -7.2 (¢ 0.4 in MeOH); 8H (270 MHz, D20) 3.03-3.15
(3H, m, PhCH? and CH of CH25Ph), 3.34 (IH, dd, ] 4.0, 15.0, CH of CH2SPh), 3.49-3.58 (IH, m, CH), 7.20-

o Shad

i3 =L =
769 (10H m ArH): & (67.5 MHz, D) 35.24 /Dh(‘l—l—u\ 37.43 l(‘l—lNl—l\ 52.10 (('H'\QPh\ 12410, 12455,

1 ¥ \)\‘\U’nﬂl 11 Iy I-/LVI LA 4T ] \
127.56, 129.05, 129.15, 129.31, 129.50, 130.39 (ArC); m/ z (FAB) 244 (M-19, 82%), 233 (86) and 123 (100).

(S)- 1-Thiophenol-2-amino-4-methylpentane (41). By following method A, the N-Dpp compound (17)
(0.09g, 0.22 mmol) was reacted with BF3OEt) (3 drops) to yield amine (41) (0.035g, 76%) as a pale yellow
oil. (Found: C, 68.54; H, 8.80; N, 6.54. C |2H |9NS requires C, 68.90; H, 9.09; N, 6.70%). [0]JD23 10.5 (c
3 in CH2Ch); vmax (CCl4) / cm-! 3301 (NH), 3073 (NH), 2956, 692; 8H (270 MHz, CDCI3) 0.87 and 0.89
(6H, 2 x d, ] 6.5 and 6.5, Me2CHCHy), 1.23-1.33 (2H, m, Me CHCH?), 1.43-1.65 (2H, s, br, NH2), 1.67-

1.80 (I1H, m, MeCHCHy), 2.72 (I1H, dd, 8.5, 13.0, CH of CH2SPh), 2.96-3.09 (1H, m, CH), 3.10 (IH, dd, J
3.5 13.0 CH of CH2SPh), 7.57-7.38 (5H, m, ArH); 8C (67.5 MHz, CDCl3) 22.05 and 23.25 (Me)CH), 24.97
Dok, VU Nl B U Nl 1L iy 107 TG (T, NI Egy W\ s 3/ \L.i>2g Val

INA AL\ A VA Mo~ LIELIAY AL AQ (LI AQ 12 /CHIACDIY 174 10 17220 170 E2 124 AN (A

\I e \,n), D017 (M€ L), TOT7 (Qah1), TO NI (M 1LO1THH), 14UV, 1£0.07, 1£7.J9, 1JU.JV N

(S)- I -Phenyl-2-amino-3-selenophenylpropane monohydrofluoride (42). By following method B, the N-Dpp
compound (18) (0.10g, 0.20 mmol) was reacted with BF3OEt (0.20 ml, excess) to yield amine hydrofluoride
(42) 0.057g, 92%) as a colourless oil. [a]D23 -7.1 (c 0.3 in MeOH); 8 (270 MHz, D20) 3.00-3.16 (3H, m,
PhCH2CH and CH of CH2SePh), 3.30 (IH, dd, J 4.5, 14.0, CH of CH?2SePh), 3.52-3.70 (IH, m, CH), 7.20-
7.65 (10H, m, ArH); 8C (67.5 MHz, D0) 28.64, 38.00 (both CH?), 52.80 (CH), 127.53, 128.07, 129.05,
129.28, 129.66, 131.47, 133.15, 135.18 (ArC); m/ z (FAB) 233 (M-Ph, 100%), 133 (27).

L7.E0,

W N 7aWate) PRI Cm M s /n ﬁf\ mal  Avcmaas \ &
compounu (1'7)(L.U7g, 0.19 mmOI) was reacted with Dr_ju:u W

FAS
(43) (0.046g, 88%) as a pale yeliow oil. |_OtjD"3 it (c 0.4 in MeO
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(S)-1-Cyano-2-amino-3-phenylpropane (44). By following method A, the Dpp protected compound (21)
(0.04g, 0.11 mmol) was reacted with BF30Et (3 drops) to yield amine (44) (0.016g, 89%) as a clear oil.
[0]D23 -9.4 (c | in CH2Ch); 8H (270 MHz, CDCI3) 2.37 (1H, dd, ] 6.5, 16.5, CH of CH2Ph), 2.49 (IH, dd, J
16.5, 5.0, CH of CH2Ph), 2.75 (IH, dd, | 7.5, 13.5, CH of CH2CN), 2.85 (IH, dd, ] 6.0, 13.5, CH of CH2CN),
3.33-3.43 (IH, m, PhCHCH), 7.17-7.37 (5H, m, ArH); m / z (Cl) 120 (M-CH2CN, 84%), 9! (75), 84 (100)
and 51 (88); Found 120.0811. CgH |oN requires 120.0813.

(S)-2-Methyi-4-amino-5-cyanopentane mono hydrofiuoride (45). By foliowing method B, the N-Dpp
compound (22) (0.07g, 0.16 mmol) was reacted with BF3OEt) (3 drops) to yield amine hydrofluoride (45)
(0.021g, 89%) as a hygroscopic white solid. [a]D23 -5 (c 0.5 in MeOH); 8 (270 MHz, D20) 0.96 (3H, d,
5.5, MeCH), 0.98 (3H, d,J 5.0, MeCH), 1.66-1.80 (3H, m, MeCHCH?), 3.01 (2H, d,J 5.0, CH2CN), 3.68-
3.80 (IH, m, CH); 8C (67.5 MHz, D20) 21.11, 21.33, 23.68 (Me2CH), 40.54, 46.10 (CH?2), 116.99 (CN); m/
z (Cl) 128 (9%), 127 (M-F, 5) and 87 (100).

IR\_ 1 _Phanul_?_aminnhantans mnoannhvdraflunride (4A) v fallowine mathnd R tha N_Dnn romnaoiind
"\I = "\4"" g ullllllU’J\-llLull\- Illvll\l’l’\ll V‘luv' LAC A~ ‘-rv, v, Wil Y 5 Wl I ey W Al H'III \-vlllrvul N
2 (NNQs N 10 mamasl) wime ranstad with REAOE+ (D] ml nvrnce\ 0" \lualr' amine hudrafliinrida (A&
(&) (V.U7K, V.17 HHTIUI) vwad icatlclud willl Wi gt/ (V.1 1, ©ALTIS) W A-11%] TERIN HYUI VUL UGS \TF )
(0.025g, 73%) as a white solid. []D23 11 (c 0.2 in MeOH); 84 (270 MHz, D20) 0.80 (3H, t, J 7.5,

I
MeCH2), 1.25-1.40 (2H, m, CH?), 1.43-1.57 (2H, m, CH2), 2.74 (iH, dd, j 8.0, i4.5, CH of CH2Ph), 2.94
(IH, dd,J 6.5, 14.5, CH of CH2Ph), 3.38-3.68 (IH, m, CH), 7.18-7.48 (5H, m, ArH); 8C (67.5 MHz, D20)
12.83 (Me), 17.84 (CH?), 33.84 (CH7), 38.07 (CH?), 52.89 (CH), 127.37, 128.99, 129.40, 135.98 (ArC); m/z
(Ch) 164 (M-19, 21%), 147 (35), 119 (19), 105 (12), 91 (86) and 72 (100). Found 164.1437. C||H|gN
requires 164.1439.

~

-Methyl-4-aminoheptane monohydrofluoride (47). By following method B, the N-Dpp compound

/D AN/ N YA mernal wae rasnstad with RFAaOEM (02 ml avxeace) ta viald amina hvdrafluaride (AT
(&) | y V.LTT HHTIU) yvad FTalicu WITN oOr JW L \Weh dHih CALTOS); W WU QiTHIe 7 Vauviias (v ey
I A s P Bl 1 23 EE /- 1 2 i MaALD. S MMTAMLI. MM NQ0 /2L D v A 1L E and
(U.U4/g, 76%0) as a wnite solid. |0(JD*~ -2.2 (€ 1.3 1IN FeUn); 0H (4/V I"IAZ, U)V) V.70 (0, « X Q,J ©.0 and
6.5, MeaCH), 0.99 (3H, t,j 5.5, MeCHy), 1.25-1.70 (7H, m, MepCHCH2 CHCH2CH2CH3), 3.30-3.41 (iH

m,
m, Me CHCH2CH); 8¢ (67.5 MHz, D20) 12.89 (MeCH2), 17.56 (MeCH2), 21.37, 21.56 (Me2CH), 23.72
(MeaCH), 34.32 (CH2), 41.15 (CH2), 49.84 (Me2 CHCH2CH); m / z (Cl) 130 (M-19, 10%), 86 (95) and 72
(100). Found 130.1589. CgH?20N requires 130.1596.

(R)-2-Methyl-4-amino-5-phenylpentane monohydrofluoride (48). By following method B, the N-Dpp
0.26 mmol) was reacted with BF3OEt (0.1 ml, excess) to yield amine hydrofluoride

compound (25) (0.10g,
xd,J 6.4 and 6.4, Me CH), |.41-1.46 (2H m, MeZCHCHZ) | 60—| .70 (|H, m, MeZCH_), 2.78 (|H, dd,] 7.5,
14.0, CH of CH2Ph), 2.98 (IH, dd, ] 6.0, 14.2, CH of CH2Ph), 3.51-3.72 (1H, m, PhCH2CH), 7.22-7.37 (5H,
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m ArH): 8 (67.5 MHz. D1 O) 21.14 and 21.56 (Me3CH) 23.72 (MeaCH). 38.45 (MerCHCHA) 40 96

n, ArH); &C (67.5 , DO) 56 (MeaCH), 23.72 (MepCH), 38.45 (MeaCHCH?), 40.96

DL~ 1 Y7 (01N 17777 1728 Q4 170 4 UIE DY (AN e [ = (I 170 M_1Q A70LN 1TL (DMLY 121 /N

\l L) l‘) ~ P ad “&lll, V&7 .27, 1§ NI, T &7.7T JJU‘-\I‘V&} lll[l-\\al} 19 \I| V7, 2171 /U}, 17O \LU’, 101 \l ™
|

enantiomer, (53) was produced in 89% from N—Dpp compound (3 0) following an identical procedure.

2-Methyl-4-amino-6-methylheptane monohydrofluoride (49). By following method B, the N-Dpp
compound (26) (0.086g, 0.25 mmol) was reacted with BF3OEt2 (0.2 ml, excess) to yield amine hydrofluoride
(49) (0.031g, 77%) as a white solid. (Found : C, 66.42; H, 13 61; N, 8. 23. CgH22NF requires C, 66.26; H,
13.50; N 8.59%). [a]D23 0 (c 2 in MeOH); 84 (270 MHz, D20) 0.81 and 0.82 (12H, 2 x d, ] 6.5 and 6.5,
Mez CH), 1.28-1.41 (4H, m, Me2 CHCH?), 1.44-1.65 (2H, m, Me2CH), 3.21-3.28 (IH, m, Me2 CHCH2CH);

S~ (675 MU= DO 21 18 and 2168 (MarCHY 2348 (MenCHY 4172 (MehCHCHA)Y 48138
U \UI.J 1L, VA d] .1V q4aiind 1 NI \L i N\wi 1), bt IS \V 1Ll 1)y V1ai dm \URLFA LIS LRSI AL A d
IRA e LA b~ LN, o [ N VAA R E 2204\ 1 AD /LY 1AD /1AM ncnd 170 /YN Eniinnd 144 1 TAO (Callaall
(rreziniumun), M/ Z (1) 19% (1=, 0070), 173 (99), 177£ (1VV) dliU 10 (J/7), TOUNT ¥77.1 770, LYyri LN

(R)- 1 -Phenyl-2-aminoheptane monohydrofluoride (50). By following method B, the N-Dpp compound
(27) (0.10g, 0.27 mmol) was reacted with BF30Et2 (0.1 ml, excess) to yield amine hydrofluoride (50)
(0.045g, 79%) as a white solid. [0]D23 |1 (c 0.4 in MeOH); 84 (270 MHz, D20) 0.77 (3H, t, | 7.5,
MeCH)), 1.04-1.55 (8H, m, MeCH2CH2CH2CH2), 2.78 (IH, dd, | 8.0, 14.5, CH of CH2Ph), 2.97 (IH, dd, J
14.5, 6.0, CH of CH2Ph), 3.42-3.47 (1H, m, PhCHCH), 7.11-7.33 (5H, m, ArH); 8C (67.5 MHz, D70) 13.11
21.59, 23.94, 30.54, 31.62 (CH>?), 38.00 (PhCH?), 53.08 (CH), 127.34, 128.96, 129.37, 135.98

w7y dmnd s v Y

z (Cl) 192 (M-F, 9%), 175 (M-NH3F, 7), 122 (13), 121 (17), 119 (25), 105 (22) and 102 (100);

AR 1TTEA

.1755. C|3H?22N requires i92.175Z2.

(R)-2-Methyl-4-aminononane monohydrofluoride (51). By following method B, the N-Dpp compound
(28) (0.08g, 0.22 mmol) was reacted with BF3OEt2 (0.2 ml, excess) to yield amine hydrofluoride (51)
(0.031g, 809%) as a hygroscopic solid. [0]JD23 3.9 (c 0.2 in MeOH); 84 (270 MHz, D20) 1.40 (6H, d, ] 6.5
and 6.5, MepCH), 1.55 (3H, t, ] 5.5, MeCH2), 1.20-1.80 (I I1H, m, MepCHCH2 CHCH)CH2CH2CH2 CH3),
3.01-3.21 (IH, m, Mep CHCH2CH); 8¢ (67.5 MHz, D20) 8.19 (MeCHy), 13.14 (Me2CH), 21.33 and 21.65

(MasCHY 2375 30.67, 32,19, 4121 4667 (CH2), 50.16 (M —;(‘H(‘H')("H\ m/z ((‘I\ 161 {_M_+_ 3-F, 59%;\
VLIS /N0y £9.7 ) GVU.UT, Wit 7y e SO T ARLEUR Y P A TR A LA A g ! 5 5
ICAQ /M E O 1INY /1AM cnd 10D ION. Cavind IEQ 10N CrinldnaaNl rasisirae 1E8 1Q0N

100 (1=, 7), 1UD (1UV} a0 VL (O4), TOUNU 190.1 7VJ. UM LGN TREYUHES 14U0.1 7V 7.

| -Phenyl-2-amino-3-phenylpropane monohydrofluoride (52). By following method B, the N-Dpp
compound (29) (0.09g, 0.22 mmol) was reacted with BF30Et (0.2 ml, excess) to yield amine hydrofluoride
(52) (0.046g, 919%) as a clear oil. [o]D23 0 (c 0.7 in MeOH); 84 (270 MHz, D20) 2.82 (2H, dd, ] 5.5, 13.0,
CH of CH2Ph), 3.0l (2H, dd, J 13.5, 6.0, CH of CH2Ph), 3.60-3.72 (IH, m, PhCH2CH), 7.20-7.80 (10H, m,
ArH); 8C (67.5 MHz, D20) 38.10, 54.19, 127.47, 128.83, 129.37, 135.63; m / z (Cl) 212 (M-19, 13%), 120
(100), 91 (36). Found 212.1435. C5H 8N requires 212.1439.

il A

(R)- 1-Cyclopentyl-2-amino-3-phenylpropane monohydrofluoride (54). By following me ethod B, the N-Dpp
compound (3 1) (0.07g, 0.17 mmol) was reacted with BF30Et2 (0.2 ml, excess) to yield amine hydrofluoride
M -, Am - A Q..I’\’Tl\kﬁll_ M A YN0 /L

(54) (0.026g, 68%) as a white solid. [a]JD4? 5 (c 0.3 in MeOH); oH (270 Mrz, D20) 1.U2-2.08 (i1im, m,
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cyclopentyl and CHcyclopentyl), 3.00 (1M, dd, | 8.0, 14.2, CH of PhCH2)

Biaan? T Al

PhCH2), 3.62-3.72 (I1H, m, PhCHCH), 7.42-7.57 (5H, m, ArH);

AS ]

(CH2), 35.49 (CH), 38.22, 38.45 (CH2), 52.61 (CH), 127.40, 129.02, 129.47, 136.02 (ArC); m

O NTOLN 1OTT /AN 1AN s Ao WA VaTa) YV ~ o

-19, 27%), 187 (9), 120 (i5) and 112 (100); Found 204.1744. Cj4H22N requires 204.1752.

(8)-1-Cyclopentyl-2-amino-4-methylpentane monohydrofluoride (55). By following method B, the N-Dpp
compound (32) (0.10g, 0.26 mmol) was reacted with BF3OEt (0.1 ml, excess) to yield amine hydrofluoride
(55) (0.042g, 85%) as a white solid. (Found : C, 70.02; H, 12.82; N, 7.15. C||H24NF requires C, 69.84; H,
12.70; N, 7.419%). [o]D23 -5.2 (c 0.5 in MeOH); §H (270 MHz, D20) 0.85 (6H, 2 x d, | 6.5 and 6.5,
MepCH), 0.89-1.08 and 1.20-1.85 (14H, m, MepCHCH2CHCH)Cyclopentyl), 3.19-3.27 (IH, m,

MerCHCHICH): 8¢ (67.5 MHz, D20) 21.24 and 21.72 (MeCH), 23.78 (MeaCH), 24.45, 31.87, 32.13
74 L3R 1)y YR\ ’ &= =L s \' L=t iy, &

{(CHAY C AQ () 212 QQ Al AQ /((ChdA) 4Q 7)) (Mo CHCHACHN. m /> (FEARN 170 IM_E 100

el 1), 9977 \Mel1), 9907, T1.07 et 1), T7.7 £ \VIC TNt ), [TV Z(FAD) 17V 11T, 1UV).

(R)-2-Methyl-3-amino-6-methylheptane (56). By following method A the N-Dpp amine (33) (0.80g, 2.3
mmol) was treated with BF30Et; (7.00 ml, 10 equivalents) to yield amine (56). R 0.1 (ethyl acetate); 84
(400 MHz, CDCI3) 0.85 (3H, d, J 6.8, MeCH), 0.86 (3H, d, ] 6.8, MeCH), 0.88 (3H, d, | 6.8, MeCH), 0.89
(3H,d,] 6.8, MeCH), 1.24-1.86 (8H, m, MegCHCH,CH> and MeyCH and NH3), 3.21-3.29 (IH, m, CH).

(R)-2-Methyl-3-amino-5-methylhexane (57). By following method A the N-Dpp amine (34) (0.37g, 1.0
mmol) was treated with BF3OEt; (1.37 ml, 10 equivalents) to yield amine (57). R 0.1 (ethyl acetate) OH

nn -y N QY /AL A \ N A~ \ nag
(Auu i Z, LLli3j v.72 (oam, G, 6.0, a8y, U.7% (9m, G, O.0, Ifigmj, V.70 (3M, 4, 6.0, ifigim), 1
r 1 ) 1 2 M | ¥ ] Faanl TN AN [ 12 1 "I /7713 Lv‘ 7~ 1~ 1 ‘v" Fenl W } O N T DAY - IA AN 1 7~ N
(3H, d,f 6.8, MeCH), i.16-1.79 (7H, m, MeyCHCH) and MeCH and NH3), 3.18-3.22 (iH, m, CH)

(R)-2-Methyl-4-amino-7-methyl octane (58). By following method A the N-Dpp amine (35) (0.60g, 1.7
mmol) was treated with BF3OEt; (2.9 ml, 10 equivalents) to yield amine (58). Rs 0.1 (ethyl acetate); & (400
MHz, CDCl3) 0.88 (6H, d, | 6.8, 2MeCH), 0.89 (6H, d, | 7.2, 2MeCH), 1.14-1.56 (8H, m, Me;CHCHCH>
and MeaCHCH3), 1.67-1.75 (IH, m, CH), 2.62-2.81 (2H, s, br, NH3).

CDCI3) 2.32 (3H, s, CCH3), 287(IH dd, j 8.5, 13.5, CH of PhCH?), 2.95 (iH, dd, ] 6.0, 3.5 Hz, CH of
CH2Ph), 3.59-3.60 (1H, m, CH), 3.81-3.93 (2H, m, CH2OPOPh2), 6.22 (IH, d, ] 6.0, NH) 7.19-7.83 (19H,
m, ArH); 8C (67.5 MHz, CDCI3) 21.43 (CCH3), 38.40 (PhCH2), 55.05 (d, J 4.3, CH), 66.01 (d, J 6.5,
CHoOPOPH)), 126.69, 127.00, 128.61, 128.75, 128.81, 129.27, 129.46, 131.46, 131.62, 131.65, 13181,
132.51, 136.81, 137.61, 142.88 (ArC); Sp (161.7 MHz, CDCI3) 34.51; m / z (EI) 414 (M-91, 42%), 196 (71),
132 (49\ 105 (28) and 91 (IOO\

Ve (&2 AN

IC\_I IN_Nirhanvinbhachhined\_V_(h_tnliianaciilihhnanamida)_4d_mathulhantana {AD) r A rnfh\ll aratata.
{=/ “(\VIPHICH Y TPHOSPIIIIYI ) = £~ [P LUTUC IO WV IO =TI hyipernicaim {vv;. |\] V.4d [Sad alsianrss
light petroleum (1:1)]; m.p. 164-165" C; (Found : C, 63.50; H, 6.43; N, 2.93; S, 6.71; P, 6.51. C25H30NPSO4
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requires C, 63.68; H, 6.41; N, 2.97; S, 6.80; P, 6.57%). [0]D23 8 (c 20 in CH2CR); Vinax (CCW) / em-! 3080
INH\ 2980 ((“H\ 1450 1220, 1140 (Q Qand P=0O) &1 (270 MMz CDCIRY0.74 and 080 (6H 2w d 1 45
i R MO VT \er Ve, NS VLT alid VOV (U, L A U UL,

MeaCH), 1.24-1.65 (3H, m, MezCHC!iz) 2.33 (3H, s, CCH3), 3.43-3.52 (IH, m, Me2CHCHCH), 3.83

rLs o4
i

( H, dd,j 4.0, 10.5, CH of CH2ODpp), 3.91 (I1H, dd,j 10.5, 4.0, CH of CH2ODpp), 6.21 (iH, d,j 5.0, NH),
7.10 (2H, d,] 8.0, 2 Tosyi ArH), 7.38-7.97 (i2H, m, ArH); d¢c (67.5 MHz, CDCI3) 21.32, 21.92, 22.55 (Me),
24.08 (CH), 41.14 (CH2), 51.75 (d,/ 5.4, CH), 67.08 (d, ] 6.5, CH2), 126.86, 128.38, 128.59, 129.34, 131.33,
131.50, 131.54, 131.65, 131.69, 132.24, 138.15, 142.77 (ArC); 6p (161.7 MHz, CDCI3) 33.54; m / z (El) 471
(M, 10%), 414 (M-57, 5), 231 (100), 219 (79), 201 (47), 91 (65), 77 (19) and 42 (20); Found 471.1633.

C25H30NO4PS requires 471.1626.

T a enhitinn Af tha racnactiva Roaminnaleahal (fvnicalhy | E mimal) in THE cindar Ria A N s A~
TU G QUIULIT Wi LG T WapwLtlYe pRainilinivaiuuvi ivi (Vy pisaiiy .o TTHTIVI 1T 11, WHUTT 18/, al U ., Yvad auucu
7~ I__‘.__\ memd FPam N /Y e\ A e PRPRSY JEPRUC PN R PENUUNE S YT NI By (PRSI [
UPP\,I \L eqm dISly) dnd EL4IN (I3 equivdicnt). A WI I|[e pre(,lpl[dt o1 il Ul)ﬂamlne nydrocnlorl(]e was

immediately formed. The suspension was stirred at 0°C to room temperature for 20 hours, afterwhich time it
was recooled to 0°C and NaH (10 equivalents) added. The suspension was stirred at 0°C to room
temperature for a further 20 hours and then H2O (one equivalent based on NaH) was added. The solution
was then filtered through anhydrous magnesium sulfate and the resulting filter cake washed with ether (100
ml). The solvent was then removed in vacuo to leave a gum which was purified by column chromatography on

silica gel with ethyl acetate as eluent.

ICV\ N Ninhanulnhachbhimed ) _hameu] avividina (E) Ru fallmuaring +ha goanaral memeandiiea dacaribhad abaa
{9/ -IN-LIPpHCHyIprioSpiiriyi-£-vCricyl  ULinuinic {4} Dy 1WOHOWINE e gaiiCidl proledurc Usiirniotu avuve
Vi INTWAAY —\ ______ [ JY S N By 7, Ty TSI B JEVGRTUNY AN o YRy V72 Y of [RNVUN Run, BV SRNUNUURN AN Pt R 7o W of O ' I o WA |
(&2 )-{~)~ -dITIInO-J-PHe YIPropanot (V.4 g, 1.9 iMinol), ppul (V.o 1T, £.0 MM, CL3iN (V.oo i, 3.V mimoi)

and NaH (0.4g, 16.6 mmol) in THF (20 mi) were reacted to yieid aziridine (5) (0.38 g, 86%) as a white solid.
The data obtained for this salid was exactly analogous to that reported previously.

(S)-N-Diphenylphosphinyl-2-(2-methylpropyl) aziridine (6). By following the general procedure described
above (25)-leucinol (0.2 g, 1.7 mmol), DppCl (0.65 ml, 3.4 mmol), Et3N (0.71 ml, 5.1 mmol) and NaH (0.4g,
16.6 mmol) in THF (20 ml) were reacted to yield aziridine (6) (0.40 g, 78%) as a white solid. The data
obtained for this solid was "_n_r_-t!\/ analo gous to that r'pnorted nrpvml mly

(5)-N-Diphenylphasphinyl-2-(2-methyl)ethy! aziridine (61). By following the general procedure described
above (25)-(+)-amino-3-methyibutanoi (0.2 g, 1.9 mmol), DppCi (0.75 mi, 3.8 mmol), E3N (0.81 mi, 5.8
mmol) and NaH (0.4g, 16.6 mmol) in THF (20 ml) were reacted to yield aziridine (6 I) (0.37g, 67%) as a clear
oil. Rf0.25 (ethyl acetate); [0]D20 -14.9 (¢ | in CHaCR); (Found : C, 71.1; H, 7.2; N, 5.2. Cj7H20NOP
requires C, 71.5; H, 7.1; N, 4.9%). vmax (neat liquid) / em-! 3060, 2920 (CH), 1440, 1200, 1189, 1129
(P=0), 740 (aromatic); 84 (400 MHz, CDCI3) 0.70 and 0.88 (6H, 2 x d, | 6.5, Me CH), 1.40-1.52 (1H, m,
MepCH), 1.92 (IH, ddd, J 1.0, 3.5, 12.5, CH of CH2NH), 2.41 (I1H, ddd, ] 1.0, 6.0, 17.5, CH of CH2NH),
2.44-2.61 (IH, m, MeCHCH), 7.41-7.47 and 7.90-7.96 (10H, m, ArH); 3C (100 MHz, CDCI3) 19.10, 19.74

(both MeaCH), 28.20 (d, ] 7.5, MexC), 30.76 (d, ] 4.0, CH)), 41.60 (d, 6.0, CH2), 128.16, 128.28, 128.38,
Y 12024 P21 CO 121 47 121 74 12179 121 Q7 12D W (AN /2 (CIN 24 (M LT 10004 208 (28)
1£0. , 1UO4, 121,20, 131.0/, 121./7, 121,70, 121.0 ] £ \N=1) £00 (11T 1 |vv1ul, T &)

L \.
07, 12,30\ ), i
|

N 2 1
o}V 210, 1.
and 79 (36); Found 286.1336. C|7H2]NOP requires 286.1361.
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(8)-N-Diphenylphosphinyl-2-pheny! aziridine (62). By following the general procedure described above
(25)-(+)-2-amino-2-phenylethanol (0.2 g, 1.5 mmeol), DppCl (0.56 ml, 2.9 mmol), Ex3N (0.6! ml, 4.4 mmol)
and NaH (0.4g, 16.6 mmol) in THF (20 ml) were reacted to yield a yellow oil. Crystallisation from chioroform
/ hexane afforded aziridine (62) (0.24g, 52%) as a colourless solid. Rf 0.3 (ethyl acetate); m.p. 91°C; [a]p23

—~ e

-4.6 (c 5 in CHRCip); (Found : C, 75.00; H, 5.85; N, 4.35. CyoH gNOP requires C, 75.2; H, 5.7; N, 4.4%);
Vmax (CHCI3) / ecm-i 3061 (CH), 1591, 1581, 1258, 1125 (P=0), 1011, 842, 728 (aromatic); 8 (270 MHz,
CDCl3) 2.19 (IH, ddd, J 1.5, 3.0, 13.0, CH of CH;N), 2.86 (IH, ddd, J 1.5, 6.0, 18.0, CH of CH3N), 3.74 (IH,
ddd, ] 3.0, 6.0, 15.5, CHN), 7.25-7.50 and 7.83-8.01 (I5H, m, ArH); &¢c (67.5 MHz, CDCl3) 32.97 (d,J 7.0,
CH»), 36.81 (d, ] 7.0, CH), 126.2-137.6 (ArC); dp (121.4 MHz, CDCl3) 32.67; m / z (Cl) 320 (MH*, 100%),
242 (27), 201 (PhPO, 36), |18 (60); Found 320.1194. Cy;H gNOP requires 320.1204.

ICV\_NI_Nihhanulhhnehhinul_?.mothul aziridinae (&) By fallAawing tha aanaral nracradiira Aacecrihad ahAva

(O =N -pNCHyiprioSpinnyi=£=mCUy; QZiNiGIiNeG (@2, oYy 10n0WINE Ne genera) procedure aesdrioed aoove
IC\_ (AN DV _ammirmamemmanal MDY g D) 7 mamaaAall MNeawl™ /1 Nl E 2 marmasall CenBAL /L 1D vnl ON o a N o N
\“}-\ T ] a'l'"lupl P I \U.L S, Lo d ||"||U|,, UPP\-' \l WV iiH, J4.J ||"||U|1, LLgiN \'.'L I, Q.U 11 IIUI} daifid |

(0.5g, 20.8 mmoi) in THF (20 mi) were reacted to yieid a coiouriess oii. Crystaiiisation from ethyi acetate /
hexane afforded aziridine (63) (0.38 g, 56%) as a colourless solid. Rf 0.25 (ethyl acetate); m.p. 119.5-120.5°C;
[OL]D23 -3.7 (c 1 in CH2CR); (Found : C, 70.15; H, 6.40; N, 5.35. C5H|¢NOP requires C, 70.0; H, 6.3; N,
5.45%). Vmax (CCly) / an-! 3060, 2928 (CH), 1438, 1399, 1249, 1203, 1126 (P=0), 1111, 996, 695
(aromatic); 84 (270 MHz, CDCl3) 1.27 (3H, d,] 5.5, CH3), 1.88 (1H, ddd,J 1.0, 3.5, 12.5, CH of CH;N), 2.47
(1H, ddd, J 1.0, 6.0, 17.5, CH of CH2N), 2.52-2.59 (IH, m, CH3CHN), 7.41-7.52 (6H, m, ArH), 7.90-7.98
(4H, m, ArH); 8¢ (67.5 MHz, CDCl3) 17.38 (d, ] 4.5, CH3), 29.69 (d, J 6.0, CH>), 30.58 (d, ] 6.0, CH),

Rl et = aahd B B i i L Bt

a4
CIh 258 (MH+ 10094) 2185 /M4
) 4 L1 (&4

LU (T y TNV /Y,

’\L

127.84-132.84 (ArC); 8 (121.4 MHz, CDC3) 32.02; m/ z

TL7 TV ILUT (), VP S 100 fdmy 3] TevAa

60), 180 (35), 56 (47). Found 258.1048. CjgH |¢NOP requires 258.1048.

(S)-N-Diphenylphosphinyl-2-(2-methyithioethyl) aziridine (é4). By following the general procedure
described above (25)-(-)-2-amino-4-methylthiobutanol (0.1 ml, |.1 mmol), DppCl (0.43 ml, 2.2 mmol), Et3N
(0.47 ml, 3.4 mmol) and NaH (0.4g, 16.6 mmol) in THF (20 ml) were reacted to yield aziridine (64) (0.28 g,
79%) as a clear oil. Rf 0.2 (ethyl acetate); [0(][323 -10.3 (¢ 5 in CH2Ch); (Found : C, 64.4; H, 6.60; N, 4.35.
C7H20NOPS requires C, 64.3; H, 6.35; N, 4.4%); V max (CCls) / em-! 2913 (CH), 1742, 1480, 1127 (P=0),
960, 729, 696 (aromatic); & (400 MHz, CDCI3) 1.66-1.74 and 1.82-1.91 (2H 2 xm, CHCH,CH), 1.98 (3H,

A\’ hud] '
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CHN), 128.39-
(M-MeS, 59), 218 (60), 210 (thpo. IOO),6I (88). Found 318.1080. C|8H20NOPS reqU|res3|8.1082.

(S)-N-Diphenylphosphinyl-2-(1-methylpropyl) ~ aziridine (65). By following the general procedure
described above (S)-(+)-isoleucinol (0.2 g, |.7 mmol), DppCl (0.65 ml, 3.4 mmol), Et3N (0.71 ml, 5.1 mmol)
and NaH (0.4g, 16.6 mmol) in THF (20 ml) were reacted to yield aziridine (65) (0.45 g, 87%) as a pale yellow
oil. Rf0.25 (ethyl acetate); [o]D23 -15.0 (¢ 5 in CH2CR); (Found : C, 72.1; H, 7.5; N, 4.7. C;gH;NOP

requires C, 72.2; H, 7.4; N, 4.7%); Vmax (CClg) / cm-! 2928 (CH), 1572, 1126 (P=0), 944, 692 (aromatic);

27 1N PO By A N cl W o I DU Y o W e VAR | N | A 70 L.y NnaK o /ikd e
2, L, J 7.9, iM\3), v.00 (2N, U, _’ 7.9, i3y, V.79 (i, gl



2208 A. A. Cantrill et al. / Tetrahedron 54 (1998) 2181-2208

CH3CHyCH(CH3z)), 1.18-1.32 (2H, m, CH3CHCH(CHa)), 1.93 (IH, ddd, J 1.0, 3.5, 12.5, CH of CH;N),
246 (1H, ddd, | 1.0, 6.0, 18.0, CH of CHjN), 2.55-2.63 (IH, m, CHN), 7.39-7.51 (6H, m, ArH), 7.87-7.95
(4H, m, ArH); 8¢ (67.5 MHz, CDCl3) 10.44 (CH;,(.._‘. 13), 15.05 (CH(CH3)CH), 26.80 (CH3CH3), 27.33 (d, J
13.0, CHCH;N), 36.49 (CH(CH3)), 40.16 (d, ] 4.0, CHN), 128.29-132.79 (ArC); & (161.9 MHz, CDCl)
3i.83; m / z (Ci) 300 (Mi '+, 100%), 222 (41), 20i (PhpPO, 55), 98 (65). Found 300.i520. C,;gH»3NOP

requires 300.1517.

N,O-bis-(Diphenylphosphinyl)-2-(hydroxymethyl) ~ aziridine (66). By following the general procedure
described above 2-amino-|,3-propanediol (0.5 g, 5.5 mmol), DppCl (3.2 ml, 16.5 mmol), Et3N (3.1 mi, 22.0
mmol) and NaH (1.0 g, 41.7 mmol) in THF (100 ml) were reacted to yield a colourless oil. Crystallisation from
EtOAc / hexane gave aziridine (66) (1.56 g, 60%) as a white solid. Rf 0.4 (10% methanol, ethyl acetate); m.p.

138-139° (‘ (Found ; C, 68.3; H, 5.4; N, 2.8. Cy7H35NO3P; requires C, 68.5; 53- N 3004\ v
rle 7 (LS4 L C I S e P Y . Ny &£.0. NL2/TI25INNS3V ] TSUR TS ., UV, T, J.9, 1Y, J.V70), Ymax
(O ] men-l 7007 /0L 1429 1129 /DY 107D 0A fmsmemmmsinale K /AN MLIC ALY AT /101 A3
\\JT\.‘I }/ (G 1] L7004 \\.l—l’, 1790, 1124 {1 —'\J), TVLL, OO°F \ 1 OIr1 LIL), U4 \JUU Virg, \.U\.l3) £.VO &lr'l. UU,J
i2.5, CH of CH3N), 2.58 (iH, dd, j 6.0, 16.0, CH of CHN), 3.04-3.19 (iH, m, CHN), 3.89-3.97 and

,dd, 6. . 3.
9-4.23 (2H, 2 x m, CH20Dpp), 7.27-7.95 (20H, m, ArH); &c (67.5 MHz, CDCE) 26.85 (CH;N), 34.13
(CHN), 65.69 (CH,ODpp), 128.8-131.5 (ArC); dp (161.9 MHz, CDCl3) 31.91 and 32.68; m / z (Cl) 474
(MH*, 95%), 419 (9), 274 (M-PhPO, 9), 219 (100), 201 (PhPO, 41). Found 474.1376. Cy7H2¢NO3P;
requires 474.1387.

oY wd =t =) v L=l S Pl T

REFERENLUED

l. Present address: Department of Chemistry, University of Reading, Reading, RG6 6AD, UK.

~ = 2l L , . - A Y g P SR, Ll RA LY . O i T a__ 1 1 A A 10867 s 1 2070,

A For perunent reviews, see Usborn, r.rril., sweeney, . Ietranearon. Asymmeiy, 177/, o, 1073,
Tanner, D. Ang. Chem., Int. Edn. Engl., 1994, 33, 599.

3. For recent developments in cleavage of sulfonamide bonds, see: Nyasse, B.; Grehn, L.; Ragnarsson, U.

Chem. Comm., 1997, 1017; Fukuyama, T.; Jow, C.K.; Cheung, M. Tetrahedron Lett., 1995, 36, 6373;

6. Ueki, M.; lkeda, S.; Chem. Lett., 1976, 827.

Chem. Soc., Perkin Trans. |,

. - Parro . 3. W r |
Ny THOPLON, .y T Al Uy 10 J., ZNSHIITT, A3, VL, VWS, RS M . L.,

1984, 1357; Kenner, G. W.; Moore, G, A.; Ramage, R. Tetrahedron Lett., 1976, 3623.

oy

Anet, F. A. L.; Trepka, R. D.; Cram, D. }. ). Am. Chem. Soc., 1967, 89, 357.

e

Berry, M. B.; Craig, D. SYNLETT, 1992, 41.

10. Lvgo, B. Tetrahedron, 1995, 5/, 12859,

=/ =5 i



