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s), 2.18 (1 H, m); IR 1778 cm-' (C=O, lactone); ["ID = + l l . O o  

(R)-(+)-y-(p-Methoxypheny1)-y-butyrolactone (5h): 'H 
NMR 6 7.25 (2 H , d , J  = 8.6 Hz),6.89 (2 H, d , J  = 8.6 Hz), 5.45 
(1 H, t, J = 6.5 Hz), 3.79 (3 H, s), 2.54-2.88 (2 H, m), 2.11-2.31 
(2 H, m); IR 1778 cm-' (C=O, lactone); ["ID = +4.9O (c  = 1.30, 

(R)-(+)-y-(p-Bromophenyl)-y-butyrolactone (59: 'H NMR 
6 7.49 (2 H, d, J = 8.4 Hz), 7.18 (2 H, d, J = 8.4 Hz), 5.44 (1 H, 
t ,  J = 6.9 Hz), 2.61-2.88 (3 H, m), 2.09-2.16 (1 H, m); IR 1778 
cm-' (C=O, lactone); ["ID = +14.4' (c = 1.30, CHzClz). 

Enzymatic Lactonization of y-Hydroxypimelates (8b-e) 
(Representative Procedure). Porcine pancreatic lipase (PPL) 
(360 mg) was added to a 100 mM solution of diethyl y-hydrox- 
ypimelate (8c) (140 mg) in hexane (6 mL), and the suspension 
was shaken on a reciprocal shaker a t  40 "C. Reaction progress 
was monitored by NMR, following the gradual replacement of 
the multiplet a t  3.65 ppm (corresponding to the C-4 proton in 
the y-hydroxy diester) by a multiplet a t  4.48 ppm (corresponding 
to this proton in the lactone 9c). The reaction was terminated 
after 44 h, by filtering off the enzyme and evaporating the solvent. 
The lactone was purified by preparative TLC eluting with diethyl 
ether-hexane, 80:20 (Rf = 0.45). 

Using this procedure the lactones 9b-e were obtained in ca. 
80% yields. Their structures and absolute configurations were 
confirmed by NMR and measurements of optical rotation. 

Methyl (R)-(-)-y-Butyrolactone-y-propionate (9b). The 
reaction proceeded to  100% conversion in 21 h: 'H NMR 6 4.50 
(1 H, m), 3.67 (3 H, s), 2.49 (5 H, m), 1.90 (3 H, m); IR 1770 ( C 4 ,  
lactone), 1730 cm-' ( C 4 ,  ester); ["ID = -48.8' (c = 2.26, CHzC1z). 
Considering that in this experiment the product contained ca. 
15% of racemic lactone as a result of spontaneous reaction, the 
ee of enzymatic product is a t  least 93%. 

Ethyl (R)-(-)-y-Butyrolactone-y-propionate (9c). The 
reaction proceeded to 100% conversion in 44 h: 'H NMR 6 4.50 
(1 H, m), 4.10 (2 H, q, J = 7 Hz), 2.48 (4 H, m), 2.35 (1 H, m), 
1.88 (3 H, m), 1.26 (3 H, t, J = 7 Hz); IR 1770 (C=O, lactone), 
1730 cm-' (c=o,  ester); ["ID = -60.86' (c = 0.58, CHzClz). This 
corresponds to ee >98%. 

(C = 1.30, CHZC1,). 

CHZCl,). 

Isopropyl (R)-(-)-y-Butyrolactone-y-propionate (Sa). The 
reaction proceeded to 33% conversion in 68 h: 'H NMR b 5.00 
(1 H, m), 4.52 (1 H, m), 2.49 (5 H, m), 1.94 (3 H, m), 1.22 (6 H, 
d,  J = 6 Hz); IR 1770 (C=O, lactone), 1730 cm-' ( c=o ,  ester); 
[a],, = -26.85O (c = 0.51, CH2Clz). This corresponds to ee 46%. 

Benzyl (R)-(-)-y-Butyrolactone-y-propionate (9e). The 
substrate 8e is poorly soluble in hexane, but the lactone 9e is 
soluble so progressive dissolution occurs as lactonization proceeds. 
The reaction proceeded to 100% conversion in 52 h: 'H NMR 
6 7.33 (5 H, s), 5.11 (2 H, s), 4.50 (1 H, m), 2.50 (4 H, m), 2.35 
(1 H, m), 1.95 (3 H, m); IR 1770 (C=O, lactone), 1730 cm-' ( C 4 ,  
ester); ["ID = -40.86' (c = 0.74, CHZClz). This corresponds to 
ee >95%. 

(S)-(-)-Lactonic Acid (9a). The foregoing lactone benzyl ester 
(9e) (54 mg, 0.22 mmol) was dissolved in glacial acetic acid, mixed 
with activated palladium oxide on charcoal (32 mg, 10% Pd), and 
hydrogenated a t  atmospheric pressure for 3 h. Filtration of the 
catalyst and evaporation of the acetic acid in vacuum afforded 
the lactonic acid 9a as white crystalline material (30 mg, 87% 
yield): 'H NMR 6 4.54 (1 H, m), 2.53 (4 H, m), 2.34 (1 H, m), 
1.91 (3 H, m); ["ID = -39.86' (C = 0.77, HzO). 
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A new method for direct aromatic iodination with IF, made in situ from the corresponding elements, is described. 
Depending on the reaction time and temperature, mono- or polyiodination can be achieved. Even deactivated 
aromatic rings can be directly iodinated without the presence of any Friedel-Crafts catalyst. Sensitive groups 
such as aromatic aldehydes are not affected by the reagent. 

During the last 10 years elemental fluorine has gained 
increasing popularity as a fluorinating agent.' We and 
others have shown that F2 can be a source of electrophilic,2 
nu~leophilic,~ and radical4 fluorine species. Despite this 
remarkable versatility it was not anticipated that fluorine 
would also play a role in general organic chemistry by 
participating in the syntheses of fluorine-free compounds 
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which are otherwise difficult to prepare. But it seems that 
this surprising element can indeed do just that, and, since 
we believe that F, has a considerable general synthetic 
potential, we have channeled most of our efforts toward 
this new area. Thus in the last few years we have used 
fluorine to activate alkanes by converting them to  alkene^,^ 
to substitute very resistant heterocyclic hydrogens by 
acetoxy? chlorine, bromine, or various ethers,' to epoxidize 
a whole spectrum of olefins,8 to hydroxylate molecules a t  
regions remote from activating  group^,^ and to brominate 
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most aromatic rings without using any catalyst.1° We 
describe in this work yet another use of fluorine which 
makes synthesis of aryl iodides a relatively simple and easy 
task." 

Iodo aromatic compounds have considerable importance 
in metabolism and radiolabeling studies. Thyroid hor- 
mones, amphetamines, and corticosteroids have been in- 
vestigated by using radio-iodine derivatives.12 A method 
which directly inserts an iodine isotope into the aromatic 
ring late in the synthetic process is thus highly desirable. 

Aryl iodides are usually more difficult to prepare than 
the other aryl halogens, and synthetic methods leading to 
them are relatively few.13 Because of the low electrophilic 
strength of iodine, direct iodination methods usually can 
be performed only on strongly activated aromatic rings. 
In general, this is done under harsh conditions in the 
presence of powerful oxidants such as nitric acid or liquid 
S03,14 However, with a good source of electrophilic iodine 
and a strong binding acceptor for the leaving proton, mild 
direct aryl iodination, even on unreactive substrates, should 
be possible. Unsolvated iodine monofluoride seems to be 
the ideal candidate since it satisfies both requirements by 
offering a highly positively polarized iodine with no bulky 
ligands and the formation of HF  which has one of the 
strongest known bonds. 

There are several methods which produce complexes 
that add the elements of iodine and fluorine across simple 
double bonds. The most popular involves mixing an N- 
iodo compound with anhydrous HF or its complexes with 
various amines.15 Other methods utilize silver salts and 
iodine16 or mercury derivatives and silica gel supported 
iodine." In these examples the iodine is not sufficiently 
polarized and the fluoride ion is usually strongly solvated, 
thereby reducing the ability for direct iodination of aro- 
matic rings. 

One of the best methods for making the real IF is by 
direct reaction of the elements. This reaction has been 
studied previously,'* but because of low stability and te- 
dious isolation, the method was not attractive. In organic 
synthesis, however, this isolation step is unnecessary and 
most of the technical difficulties disappear. We have 
prepared and used this reagent in situ on several occa- 
sions3J9 and found the whole operation to be very easy 
indeed. 

IF is usually prepared at -78 "C, and at this temperature 
its reaction with benzene is very slow. When the mixture 
is warmed to -25 "C, an almost quantitative yield of io- 
dobenzene (la) is obtained, but in rather low 30% con- 
version. At room temperature, however, and in the absence 
of any Friedel-Crafts catalyst, a full conversion was 
achieved, and in addition to la, both o-diiodo- (3a) and 
p-diiodobenzene (4a) were isolated. 
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The degree of polyiodination is temperature and time 
dependent. When the more activated ring in toluene re- 
acted with IF at  -78 "C for 5 h, a 1:l mixture of o- and 
p-iodotoluene (lb and 2b) was obtained. By allowing the 
reaction to proceed a t  room temperature for an hour, a 
considerable amount of 2,4-diiodotoluene (5b) was also 
formed. After 4 h a t  room temperature the monoiodo 
derivatives disappeared and the two major products were 
5b and 2,4,5-triiodotoluene (6b). Traces of the tetra- and 
pentaiodo derivatives were also detected in low yields but 
not isolated. With the more bulky tert-butylbenzene, the 
low temperature monoiodination was directed exclusively 
to the para position (2c), but at  higher temperatures (-20 
"C) 2,4-diiodo-tert-butylbenzene (5c) was also formed. 

R R A 

(9) Rozen, S.; Brand, M.; Kol, M. J. Am. Chem. SOC. 1989,111,8325. 
(10) Rozen, S.; Brand, M.; Lidor, R. J .  Org. Chem. 1988, 53, 5545. 
(11) For preliminary communication: Rozen, S.; Zamir, D.; Menahem, 

Y.; Brand, M. J. Org. Chem. 1988,53, 1123. 
(12) Colombetti, L. G. Principak of Radiopharmacology; CRC Press: 

Boca Raton, 1979; Vol. 1, pp 189-250 and references therein. 
(13) For a review on aromatic iodination methods: Merkushev, E. B. 

Synthesis 1988, 923. 
(14) Butler, A. R. J. Chem. Educ. 1971, 36, 508. 
(15) Olah, G. A.; Nojima, M.; Kerekes, I. Synthesis 1973, 780. Al- 

vernhe, G.; Laurent, A.; Haufe, G. Synthesis 1987,562. 
(16) Evans, R. D.; Schauble, J. H. Synthesis 1987, 551. 
(17) Barluenga, J.; Gonzalez, J. M.; Campos, P. J.; Asensio, G. Angew. 

Chem., Int .  Ed. Enggl. 1985, 24, 319. 
(18) Schmeisser, M.; Sartori, P.; Naumann, D. Chem. Ber. 1970,103, 

880. Lehmann, E.; Naumann, D.; Schmeisser, M. J. Fluorine Chem. 1976, 
7, 135. 

(19) Rozen, S.; Brand, M. J .  Org. Chem. 1985, 50, 3342. Rozen, S.; 
Brand, M. J .  Org. Chem. 1986, 51, 222. 

? 
I 
I 3 

I I 
I I 4 

5 6 

A: a = H; b = Me; c = t -  Bu; d = CI; e = Br; f = F; g = OAc; h = p -  OC6H41; 

The aromatic ring in chlorobenzene is less activated than 
in the previous cases, and indeed the reaction with IF was 
very slow at -78 OC. Raising the temperature to -20 "C 
resulted in a relatively fast reaction, and after 1 h, p- 
iodochlorobenzene (2d) was obtained in greater than 95% 
yield. As with the alkylbenzenes, a t  room temperature 
polyiodination occurred and 2,4,5-triiodochlorobenzene 
(6d) was formed and isolated. Similar yields and parallel 
behavior were observed with bromobenzene which failed 
to react a t  -78 "C, but using 1 molar equiv of IF a t  -20 
"C gave an excellent yield of 4-bromoiodobenzene (2e). 
With excess IF a mixture of two unknown diiodobromo- 
benzenes (5e and 3,4-diiodobromobenzene) was also ob- 
tained in 30% yield along with the triiodo derivative 6e 
(see Table I). 

Similar behavior was observed with other mildly acti- 
vated rings. At low temperature, fluorobenzene reacts very 
slowly, but after 30 min a t  -25 "C,  the iodination was 
complete to give p-iodofluorobenzene (2f). Here too we 
were able to push the reaction toward polyiodination. 
Thus using a large excess of IF a t  room temperature for 
more than 6 h resulted mainly in the formation of 2,4- 
diiodofluorobenzene (5f) along with the triiodo derivative 
6f and a small amount of pure but not fully identified 
tetraiodofluorobenzene. Phenyl acetate also reacted rap- 
idly at room temperature to yield the p-iodo product (2g), 
while diphenyl ether was iodinated on both rings to pro- 
duce bis(4-iodophenyl) ether20 (2h). In the last case no 
polyiodo derivative were obtained since forcing conditions 
gave unidentified high molecular weight insoluble material. 

Direct iodination can also be performed on aniline de- 
rivatives although the reaction has to be more finely tuned 
than usual. Acetanilide reacts extremely slowly a t  -78 "C 
but produces tars above 0 OC. It  seems that the best 

I I NHAc; 1 = NHCOCFj 

(20) Aizpurua, J. M.; Juaristi, M.; Lecea, B.; Palomo, C. Tetrahedron 
1985, 41, 2903. 
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be complete, providing strong support for the electrophilic 
nature of the reagent. Other deactivated derivatives, such 
as ace tophenone  and benzonitri le were also successfully 
iodinated in a matter of a few hours at room temperature 
(see Table I). 

Table I 
reactn 

starting material product (yield, W )  temp, "C time, h 
l a  (95)' -78 24 

C6H50Ac 
C6H50C6H5 
C~HSNHAC 
C6HbNHCOCF3 
CnHsCOOEt 

l a  (30), 3a (301, 4a (40) 
l b  (35), 2b (35) 
l b  (20), 2b (201, 5b (40) 
5b (40), 6b (35) 
2c (65)b 
2c (35), 5cc (30) 
2d (98) 
6dd (50) 
2e (go), l e  (5) 
5e:3,4-12C6H3Br (2.5:l) 

(30); 6e (10P 
2f (85) 
5f" (301, 6f (15),t 

I4C6HF (>IO)' 
2g (40) 
2h (45) 
2i (55) 
2jk (35) 
3-ICnHdCOOEt (85) 

25 5 
-78 5 

25 1 
25 4 

-78 7 
-20 2 
-20 3 
25 12 

-20 0.5 
25 6 

-20 0.5 
25 6 

25 1 
-78 0.25 
-20 0.5 
-20 1 
25 16 

C,H;CHO 3-IC;H;CHO (85) 25 3 
C~H~COCHB 3-ICeH4COCH3 (35) 25 3 
CcHsCN 3-ICfiHLCN (90)" 25 16 
2-'b2hJC6H40Me 4-I-2%;NC6H30Me (90) -78l 4 
4-O2NC6H4OMe 2-I-4-02NC6H30Me (80) 25 12 
~ - O ~ N C ~ H ~ N H A C  ~ - I - ~ - O ~ N C ~ H ~ N H A C  25 24 

(22) 

" 30% conversion. * 50% conversion. BpO.Olmm 89-91 "C; 'H 
NMR 7.8 (1 H, d, 4J = 2 Hz), 7.7 (1 H, d, 3J = 6.5 Hz), 7.0 (1 H, 
dd, ' J  = 2 Hz, 3J = 6.5 Hz), 1.26 ppm (9 H, 9); MS m / e  386 (Mt). 
Anal. Calcd for CloH1216 C, 31.09; H, 3.11. Found: C, 31.32; H 
3.02. dMp (EtOH) 145 "C; lH NMR 8.19 (1 H, s), 7.81 ppm (1 H, 
s) ;  MS m / e  490, 492 (M+). e5-fold excess of IF. 'These two di- 
iodobromo isomers were identified through their 'H NMR spectra 
using proton decoupling experiments. 5e: 8.1 (1 H, d, J = 2 Hz), 
7.5 (1 H, dd, J ,  = 8.7, J2 = 2 Hz), 7.3 ppm (1 H, d, J = 8.7 Hz). 
The 3,4-diiodobromobenzene isomer: 8.0 (1 H, d, J = 2 Hz), 7.7 (1 
H, d, J = 8.2 Hz), 7.1 ppm (1 H, dd, J1 = 8.2, J2 = 2 Hz); MS m / e  
408,410 (Mt). gMp (EtOH) 190 "C; 'H NMR 8.2 (1 H, s), 8.0 ppm 
(1 H, 9); MS m / e  534, 536 (M+). hAlthough not isolated in ana- 
lytical purity the spectral properties of 5f are: 'H NMR 8.0 (1 H, 
dd, J ,  = 6, J2 = 2 Hz), 7.5 (1 H, m), 6.8 ppm (1 H, t, J = 8 Hz); 19F 
NMR(CFCC13) -95.6 ppm (octet, J ,  = 8, J2 = 7, J3 = 6 Hz); MS m / e  
348 (Mt). 'Mp (EtOH) 128 "C; 'H NMR 8.1 (1 H, d, J = 6.4 Hz), 
7.5 ppm (1 H, d, J = 7.2 Hz); l9F NMR(cwc, -94.95 ppm (dd, J1 = 
6.4, J2 = 7.2 Hz); MS m / e  474 (M'). J d p  (EtOH) 167 "C; 'H 
NMR 8.3 (d, J = 7 Hz); 19F NMR -65.7 ppm (d, J = 7 Hz); MS 
m / e  600 (Mt). kMp (PhH) 142 "C; 'H NMR 7.9 (1 H, bs), AB 
centered at 7.52 ppm (4 H); MS m / e  315 (M+). ' A  similar yield 
was obtained also at room temperature. 

temperature in  th i s  case is around -20 "C where p-iodo- 
acetanilide (29  is formed in reasonable yields, but wi th  
considerable amounts of dark insoluble materials as well. 
Pro tec t ing  the aniline with the trif luoroacetyl g roup  did 
not much change the outcome. 

The power of this direct iodination method can be best 
appreciated when aromatic rings deactivated toward 
electrophilic a t tack  are used. W i t h  chlorine and bromine 
such molecules requi re  at  least  1 molar equiv of s t rong  
Friedel-Crafts catalyst  i n  order to increase the electro- 
philicity of the halogen. Such additives do not help iodine, 
and up to now, in order to iodinate deactivated rings, one 
had to search for indirect  methods .  Iodine fluoride, we 
believe, is a significant step in this  direction, since i t  offers 
a simple and mild route for  the purpose. 

E thy l  benzoate was iodinated at room tempera tu re  to 
form ethyl 3-iodobenzoate in  excellent yield. No signs of 
attack at the ester moiety were observed. Since IF is but 
a weak oxidizer, even the more sensitive a ldehyde  group 
remained intact  and 3-iodobenzaldehyde was formed from 
benzaldehyde. In  both cases the regioselectivity seems to 

9 ?Me 

R = COOEI; CHO; Ac; CN AO, 
R = OMe; NHAC 

+ 
IF 

Nitrobenzene was unreactive af ter  24 h at  room tem- 
pera ture ,  while with strongly activated rings, such as 
phenol or anisole, there was total destruction of the sub- 
strate even at -78 "C. B y  placing the two groups  on a 
single ring the reaction with IF proceeds quite smoothly.  
Thus, 2-nitroanisole reacts cleanly at -78 "C as well as at 
room temperature to produce 4-iodo-2-nitroanisole, while 
4-nitroanisole was transformed into 2-iodo-4-nitroanisole 
but only at room temperature, illustrating that most ortho 
iodinations are considerably slower. Similarly 4-nitro- 
acetanil ide produced the expected 2-iodo-4-nitroacet- 
anilide. 

In conclusion this method affords a rare oppor tuni ty  to 
directly iodinate almost any type of aromatic compound 
under mild conditions, when helped by  the first member 
of t h e  family, F2. 

Experimental Section 
'H NMR spectra were recorded with a Bruker WH-360 a t  360 

MHz with CDC13 as a solvent and Me4Si as internal standard. 
Mass spectra were measured with a DuPont 21-491B instrument, 
and IR spectra were recorded on a Perkin-Elmer 177 spectrometer. 

General Fluorination Procedure.  A description of the set 
up and the procedure for working with elemental fluorine has 
previously been given.21 Although we have mentioned it several 
times in the past, it still should be remembered that F2 is a strong 
oxidant and the reactions described herein should be conducted 
with care. If elementary precautions are taken, work with fluorine 
and its derivatives is safe, relatively simple, and so far we have 
never had an accident while working with it. 

Preparation and  Reactions of IF. For preparation, behavior 
and properties of IF  in general, see ref 18. For iodination of the 
compounds listed in the table, the following procedure was used. 
A suspension of 25 g (100 mmol) of well-ground iodine was dis- 
persed in 500 mL of CFC13. It  is recommended, if possible, to 
sonify the mixture for 15 min to obtain a better suspension. The 
reaction mixture was cooled to -78 "C and agitated with the aid 
of a vibromixer; 1.1 molar equiv of nitrogen diluted F2 (10%) was 
bubbled through the suspension. It has been previously concluded 
that the yield of IF  is practically quantitative in respect to both 
iodine and fluorine. When monoiodination was desired, excess 
of the reagent was usually about 40-70%, while much larger 
excesses of 3-5 molar equiv was used when aiming a t  poly- 
iodination. The parent aromatic compound was dissolved in about 
30-50 mL of precooled CHCl, and added in one portion to the 
reaction vessel. The reactions were monitored by GC and TLC 
and usually stopped when practically full conversion was achieved. 
The reaction mixture was then poured into dilute thiosulfate 
solution; the organic layer was washed with water and NaHCO, 
until neutral, dried over MgS04, and evaporated. Products that 
are commercially available were usually compared with authentic 
samples. All the physical and spectral properties of compounds 
previously described in the literature were in complete agreement 

(21) Rozen, S.; Lerman, 0. J. Org. Chem. 1980,45, 672. 
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with the structure and the data published. Unless otherwise 
indicated new compounds were fully characterized by all the usual 
spectroscopy methods and confirmed by microanalysis. 
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A series of carbohydrate-derived dienes with different patterns of substitution on the pyranose ring were 
synthesized and their Diels-Alder reactions investigated. The diene moiety was incorporated into the pyranose 
ring by oxidation of 4-0-methanesulfonate esters of sugar derivatives to enals, followed by Wittig alkenation. 
This new class of dienes underwent cycloaddition with maleimide or its N-phenyl derivative to give annulated 
pyranosides. The Diels-Alder reactions were highly stereoselective, giving single products in some cases. Structural 
analysis of the reaction products was carried out by NMR spectroscopy and X-ray crystallography. The results 
indicated a strong preference for the formation of the products resulting from addition of the dienophile to the 
face of the diene opposite the anomeric center. In cases where the anomeric and allylic substituents on the diene 
occupied opposite faces, addition of the dienophile occurred predominantly from the face opposite the more remote 
anomeric center. This result was contrary to expectations based on the reported effects of allylic groups on the 
diastereofacial selectivity of Diels-Alder reactions. 

Introduction 
Diels-Alder reactions of carbohydrate derivatives con- 

stitute a useful methodology for the synthesis of carbo- 
cyclic compounds in optically active form. In recent 
studies, Diels-Alder adducts obtained from sugar sub- 
strates have been used as intermediates in approaches to 
complex natural products that contain cycloalkyl rings, for 
example, the aureolic acid antibiotic olivin,' the antibiotic 
actinobolin,2 the diterpene forskolin,3 and prostaglandins! 
While carbohydrate derivatives have functioned both as 
dienes and dienophiles in the Diels-Alder reaction, in most 
applications, the dienophile has been derived from the 
carbohydrate. The first examples of the synthesis of 
carbocyclic compounds with carbohydrate-derived dienes 
were reported from the laboratories of F ra~e r -Re id .~  
Dieno-furanoside 1 and related systems underwent cyclo- 
addition to maleic anhydride, giving annulated furanosides 
in high stereoselectivity (eq 1). In spite of these promising 

results, only a few other examples of carbohydrate-derived 
dienes have been reported. 

In a recent communication6 from our laboratory, we 
described the synthesis and Diels-Alder reactions of 

f Taken in part from the Ph.D. thesis of J. H. Buzby, Villanova 
University, 1987; Diss. Abstr. In t .  B 1987, DA8720636. 
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Table I. Dieno-Pyranosides 
OM0 
1 

analogous six-membered dieno-pyranosides 2, the proto- 
types of a new class of dienes which contain a pyranose 
ring. Since the publication of our results, structurally 
related dieno-pyranosides in which the diene moiety occurs 
a t  a different position have also been r e p ~ r t e d . ~ ~ ~  In 
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